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ABSTRACT

This report describes the use of the paged version
of an associative (content addressable) computer memory
simulation called GIRS (Graph Information Retrieval System).
GIRS provides a convenient and efficient technique for the
dynamic insertion, retrieval, modification, and deletion
of data in a data base. Pointer manipulation is convenient
and paged GIRS is well adapted for concurrent operation on
more than one graph and therefore will handle shared and
distributed data bases. Users of a large data base could
have their own unique description of common data which might
be stored elsewhere. The paged version of GIRS allows for a
wide range of flexibilities, in which, at a minimum, a user
may leave many parameters to default. For maximum flexibility,
however, a user may include a user-embedded strategy and hence
may satisfy queries of various degrees of imprecision depending
on the inferential search technique used.

The implementation described here is in FORTRAN for the
PDP 11/45 computer system and is described in sufficient detail
to allow conversion to another computer or alteration of the
existing overlay structure.

ADMINISTRATIVE INFORMATION

This work was completed in the Computer Science Division of the Computation,

Mathematics, and Logistics Department under the sponsorship of NAVSEA 03F, Task

Area ZF 43411001, Work Unit 1808-009.

INTRODUCTION

This report describes the use, and to a lesser degree, the implementation of the

paged version of an associative (content addressable) computer memory simulation

called GIRS (Graph Information Retrieval System). GIRS provides a convenient and

efficient technique for the dynamic insertion, retrieval, modification, and deletion

of data in a data base. Pointer manipulation is convenient and paged GIRS is well

adapted to handle shared and distributed data bases. The flexibility of the paged

version of GIRS allows the user the option of leaving many parameters to default.

For maximum flexibility, however, a user may include a user-embedded strategy and

hence may satisfy queries of various degrees of imprecision depending on the infer-

ential search technique used.

.. ..1 ....... ..- I



The implementation described here is in FORTRAN for the PDP 11/45 computer

system and is in sufficient detail to allow conversion to another computer or

alteration of the existing overlay structure.

Paged or Out-Core GIRS is an extension of an existing version of GIRS as de-
1"*

scribed by Zaritsky. The original version will be referred to in this report

as "In-Core" GIRS. Out-Core GIRS is an implementation based on a report by Berko-

witz,2 "Design Trade-Offs For A Software Associative Memory." Some familiarity

with In-Core GIRS is assumed and it is also assumed that the reader has access to

copies of both prior reports.

BRIEF DESCRIPTION

With Out-Core GIRS, a graph may be segmented and placed onto as many as 63

logically and physically separate regions called pages. Pages can be extended

in length--i.e., in the number of associations stored, but not in the number of

addresses--as needed by a specified increment, called a continuant. Each page,

as requested, contains one or more continuants (logical records of uniform phys-

ical length) as illustrated in the following diagram:

PAGEI PAGE 2 PAGE 3 PAGE4

CONTINUANT 0 o 0

CONTINUANT 1

CONTINUANT 2 2

3

*A complete listing of references is given on page 149.
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Continuants may be used to further partition a graph or merely to hold an overflow of

data from a previous continuant. It is the continuant which is swapped from disk to

the GIRS buffer and back. The user determines the continuant size and also the

number of continuants which will reside in the GIRS buffer. The continuant size

determines the maximum number of nodes and links which may be defined for each page.

If a user chooses a buffer size which holds only one continuant and requests

just one page, then the system is similar to in-core GIRS except for the capability

of automatic overflow to a new continuant.

MOTIVATION

The paged version of GIRS has several advantages over in-core GIRS and other

data manipulation facilities:

1. Its large data storage capability (see the section entitled "Limitations

and Memory Requirements").

2. Concurrent operation on more than one graph. Paged GIRS is ideal for

shared and distributed data bases. Each user of a large data base might be

assigned his or her own page to uniquely describe common data which might be

stored elsewhere. An example of this type of application is described by
3

Zaritsky.

3. Its capability for a user-embedded strategy, which allows for the inclusion

of operations such as an inferential search to handle imprecise queries. This capa-

bility is described in the section on "Adding a User-Embedded Strategy."
4

In the near future, a paged hardware associative memory will be merged with

out-core GIRS. The result will be an enhanced system with high speed relational

processing.

3



MEMORY SCHEME

THE GIRS BUFFER

The GIRS buffer consists of four fields, represented by the four arrays, NODSPC,

LSTSPC, LNKSPC, and FLGSPC, from commons LVVTR1, LVVTR2, LVVTR3, and LVVTR4, respec-

tively, as was the case with the in-core version of GIRS. The buffer contains both

continuants and a directory for locating the continuants residing in the buffer.

The number of continuants that may reside in the buffer is unrestricted. It is fixed

by the user in variable LVNCOR in labeled common LVBUFR. The buffer location immedi-

ately preceding the beginning of each continuant is called the control point (CP) and

the directory is located at CPO.

THE CONTINUANT

Although each continuant requires an equal length of NODSPC, LSTSPC, LNKSPC, and

FLGSPC,* each field is composed of three "spaces": a "working space" and an "avail-

able space," as was the case with in-core GIRS, and a space for the header to de-

scribe the state of the continuant. The header takes up eight cells,** two in each

of the four fields. The header is described in Table 1; the variables (from labeled

common LVRDVL) in brackets indicate the relative location from the beginning of the

continuant.

*It is convenient to refer to the length of any one of these arrays, instead of

all four, as being the continuant size. The continuant size requested by the user
must be a multiple of 64 (up to 960 on default), but the actual usable continuant
size is always two less than n*64 to account for the header.

**On the PDP 11, a cell takes up the space of one word.



TABLE 1 - THE CONTINUANT HEADER

NODSPC

a) The relative Mass Storage Address (MSA) of this con-
tinuant [THSMSA]

b) The REGister of Available SPace (REGASP) for this
continuant [REGAS]

LSTSPC

a) This continuant's page number (PAGENO]

b) This continuant's relative position within the page
[CONTNO]

LNKSPC

a) The size of this continuant's "working space"
(number of insertions less deletions) [INSDEL]

b) The number of times this continuant has been accessed

since it was last brought into main memory [USECT]

FLGSPC

a) [HDRFLG] The continuant descriptor flags, if on, indicate
the following:

1) LVWRIT - The continuant has been modified since
it was brought into the buffer and therefore
must be written out to disk when either another
continuant is brought into the same segment
(control point) of the buffer or when the file
is closed.

2) LVNUSE - The continuant has not yet been used.
Either it has just been created or it has been
brought into the buffer and not yet accessed.
This flag is turned off when the continuant is
accessed.

b) An indicator of how recently this continuant was
brought into the buffer [READVL]

5



If a user wishes to access information described in Table 1 and if the desired

continuant is the current continuant of the current page, then the user may do so by

adding the bracketed label to LVCTRL and using that quantity as an index to the

appropriate buffer array. For example, "Transfer to statement 10 if the continuant

read into the buffer most recently (making it the current continuant of the current

page) has not yet been accessed:"

IF((FLGSPC(LVCTRL + HDRFLG) .AND. LVNUSE) .NE. 0) GO TO 10.

THE DIRECTORY

The directory is a continuant without a header. It is never taken out of the

buffer and is located at the beginning of the buffer. Its size (within each of the

four fields of the buffer) is determined by the number of continuants residing in the

buffer (LVNCOR) and is calculated as follows:

LVDRSZ - 64 * ((LVNCOR/64) + 1)

Each control point is stored as the sink node (integer value) of a triple where

the source node is the "continuant number + 1" and the link is the page number. The

directory address for the triple is determined as follows:

LOC = (Page No. + Cont. No + 1) Mod (LVDRSZ)

6



A

THE BUFFER COMPOSITION

A typical buffer may be illustrated as follows:

Location Length Contents

NODSPC LSTSPC LNKSPC FLGSPC

1 LVDRSZ

Directory

CP 1
LVHDRS Continuant Header

CP2 LVSEBody of Continuant

Continuant Header

Body of Continuant

CPn

Continuant Header

LVPGHD

Body of Continuant

where: CPI - LVDRSZ

CP2 - LVDRSZ + LVHDRS + LVVSZE

CPn = LVDRSZ + (n-i) *LVPGHD

LVHDRS = 2

LVPGHD - LVHDRS + LVVSZE

LVVSZE - continuant size as defined by the user

INITIALIZATION OF THE GIRS BUFFER

As for In-Core GIRS, the buffer is initialized by calling subroutine LVSETP.

The available space (AS) ring is identical to that in the In-Core version except

that as many copies of it will be placed in the buffer as there are continuants re-

siding in the buffer.

7



The values in the continuant header as described in Table 1 are initialized as

follows:

NODS PC

a) The relative block address of the continuant on the disk file as computed

by LVSETP

b) REGASP - 1

LSTSPC

a) The page number of the continuant

b) Continuant numbers as assigned in order of their creation, beginning with

zero

LNKSPC

a) The number of spaces in the continuant which have been removed from AS 0

b) Access count - 0

FLGSPC

a) Continuant descriptor flags - 0

b) Continuant I/0 histoiy set to the current value of LVRCNT from common

LVREGS

Subroutine LVSETP initializes all the continuants requested through array LVSTAK

and upon completion brings page one, continuant zero, back into the buffer.

COMMON LVBUFR

Common LVBUFR contains all the variables for determining of the memory buffer

size and the continuant locations on disk. The order in which the variables are

listed here does not necessarily match the actual order as shown in Appendix A.

The internal names for each variable are noted in brackets.

LVVSZE - Single array length of the continuant

[PAGSZE] - (n*64) -2 where 1 < n < 8

LVHDRS - Single array length of the header

[HDRSZE] - 2

LVPGHD - Single array length of the combined continuant and header

[PAGHDR] - PAGSZE + HDRSZE - n*64 where 1 < n < 8

tThe four arrays--NODSPC, LSTSPC, LNKSPC, and FLGSPC--are of equal length.

8



LVBKSZ - Number of blocks (256 words each) required to hold one continuant

on disk

(BLKSZE] - 4 * PAGHDR/256

LVPGH4 - Total length, in words, of one continuant

[PAGHD4] - 4 * PAGHDR

LVNCOR - Number of continuants which reside in the in-core buffer [INCORE]

LVDRSZ - Single array length of the in-core directory. It must be a multiple

of 64

[DIRSZE] = 64 * ((INCORE/64) + 1)

LVBFSZ - Total single array length of the in-core buffer. NODSPC, LSTSPC,

LNKSPC, and FLGSPC are all dimensioned to this value

[BUFSZE] - DIRSZE + (INCORE * PAGHDR)

LVDRBK - Number of blocks required to hold the in-core directory on disk

[DIRBLK] - 4 * DIRSZE/256

LVMSAD - Location on disk (relative block number) of the in-core directory

[MSADIR] - 2

REPRESENTATION OF NODES AND LINKS

Before nodes and links may be used in a graph, they must be assigned to a page

and given a random number which is unique to that page. This is accomplished by

calling subroutine LVGRN. Page numbers can be either specifically requested by the

user ( < LVREQP(1) _ 63) or assigned by LVGRN (LVREQP(1) - -1) to a new page.

The random number returned is in the range of I to LVVSZE (the continuant size) and

the same sequence of random numbers is repeated for each page. The total number of

nodes and links which the user may define for any one page may not exceed LVVSZE or

the program will terminate. Unless the default values are modified, nodes and links

have the following form:

15 10 9 0

Page No. Random Nume

9



PAC' AND CONTINUANT DETERMINATION FOR THE TRIPLE

Page Determination

Subroutine LVINEX determines the page (and continuant) on which a triple is

placed. The information needed for page placement is extracted from the source node

at the time of insertion. If the source node is fully defined (from subroutine

LVGRN), the prefix determines page placement. If the source node is not fully de-

fined, it is expected to have one of the following values:

-1, Place the trl.ple on a new page

0, Place the triple on the current page

I < n < 63, Place the triple on page n

In all these cases, LVINEX will call LVGRN to fully define the source node.

A request to place the triple on a new page is a special case. Two variables

are used to compute a page number. LVHAPG, from common LVREGS, is an internal

counter which keeps track of the highest page number in which there has been an

insertion or for which a random number has been generated. LVHREQ, also from

common LVREGS, is set by the user at the beginning of the program. This variable

defines the number of pages created prior to execution of the program. During the

course of execution, if LVHAPG(1) exceeds LVHREQ, continuant zero of a new page is

created and LVHAPG(1) is incremented by one.

Continuant Determination

Before an insertion, deletion, or retrieval may take place, the particular

continuant must be determined. If the user does not specify a continuant, all the

continuants of the requested page will be uxamined in sequential order until either

the requested function is found or the set of continuants for that page is exhaust-

ed. If the function does not exist, the triple is placed on the (sequentially)

first continuant of the requested page which has available space. The continuant

request is made with variable LVREQP(2) from labeled common LVREGS, which may take

the following values:

0 < n < 63, Continuant n is requested

-1, New continuant is requested

-2, Continuant is unspecified (default)

-3, Current continuant if requested page is

current page

10



If a value is to be added to a list that has been specifically placed on a

particular continuant, but a different continuant is specifically requested, sub-

routine LVREOR reports an error. However, the insertion proceeds with the entire

list moved onto the newly requested continuant.

With judicious use of subroutine LVREOR, two continuants may be MERGEd2 and

also a list may be SEPARATEd 2 from one continuant and placed on another.

THE FLAG FIELD

The flag field, contained in FLGSPC in Common LVVTR4, consists of eleven one-

bit flags and two two-bit flags:

FLGSPC

14 13 1' 11 10 9-8 0 1 2 3 4 5 6-7

Each flag describes a different aspect of the contents of the associated location

in the buffer (Table 2). The first seven flags are the same as those for in-core

GIRS.

11



TABLE 2 - THE FLAG FIELD

FLAG FLAG VALUE CONTENTS OF ASSOCIATED LOCATION

Flag 0 27  Head of a multivalued list.

Flag 1 26  Location already occupied.

Flag 2 25  A value on a multivalued list.

Flag 3 24  A node or link value. Does not refer to the actual
contents of the location. Rather, the location value
itself is used as a random number to define either a
node or a link.

Flag 4 23  Head of a multivalued list which has been modified
either by an insertion or by an indexed deletion, thus
bypassing the "saved index" upon retrieval feature.
(See the description of Subroutine LVFNV for further
details.)

Flag 5 22  Head of a conflict list.

Flag 6-7 21 + 20 Type of value contained in the location:
00 Random number
01 Numeric data
10 Continuing string of Hollerith data
11 The only, or final, cell in a

Hollerith data string

Flag 8-9 28 + 29 Type of triple contained in the location:
00 NODE LINK value
01 NODE value NODE
10 value LINK NODE

Flag 10 210 MVL backward continuation flag. This continuant does

not contain the beginning of the list. A portion of
this function resides on a lower-numbered continuant.

11
Flag 11 2 List forward continuation flag. This continuant does

not contain the end of the list. A portion of this
function resides on a higher-numbered continuant.

Flag 12 2 Inhibit reorganization of this list onto another
continuant.

13
Flag 13 2 Head of a list which is a non-movable continuation

of a list on some other continuant.

14
Flag 14 2 Pointer to sequence space.

12
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DISK FORMAT

A saved GIRS file contains (in sequence) the following information: System

values from the labeled commons, up to 228 user identifiers from labeled common

LVUSER, variables for generating or continuing the random number sequence for up

to 64 different pages, a copy of the directory of the continuants residing in the

buffer when the program terminated, a directory containing the disk locations (re-

lative to the beginning of the file) of all the continuants in the system, and

copies of all of the continuants in the system.

The continuants are sequentially placed onto the file in the order of their

creation. At the beginning of a "creation" type program, empty copies of all

requested continuants are placed onto the file in sequence of increasing pages

and continuants. After that, continuants are placed onto the file as they are

created.

Also, at the beginning of a creation type program, sixteen blocks are allo-

cated for the "out-core" directory. Each block holds the relative locations for

the continuants of four pages. Otherwise, the block contains zeros.

Table 3 describes the disk format for a GIRS file which has been saved.

13



TABLE 3 - THE DISK FORMAT

Relative
Location Size Contents

(in blocks) (in blocks)t

0 1GIRS system variables from labeled commons
LVREGS, LVRAND, LVBUFR, and LVVSEQ. Also,
up to 228 user identifiers from labeled
common LVUSER.

1 1 LVNTBL (256) from labeled common LVRAND.

2 LVDRBK Directory of continuants residing in the
buffer. LVDRBK = ((LVNCOR/64)+l)/64)

LVDRBK+2 1 Directory containing the locatioub
(relative to the beginning of the
file) of all continuants from pages
1-4.

LVDRBK+2+n 1 Out-core directory for all continuants from
pages n*4+1 to n*4+4 where O<n<15.

LVDRBK+18 LVBKSZ Page 1, Continuant 0
LVBKSZ - LVVSZE/64

(the continuant size, LVVSZE, must be a mul-
tiple of 64)

LVDRBK+18 LVDKSZ Page 1, Continuant 1 or Page 2,
+LVBKSZ Continuant 0; continuants are placed sequen-

tially as they are created.

LVDRBK+18 LVDKSZ nth continuant to be placed onto the
+n*LVBKSZ file.

tEach block contains 256 words.
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PAGING SCHEME

GENERAL DISCUSSION

All the general I/O for out-core GIRS is handled on the PDP-11 computer by two

RT-11 System Subroutine Library routineL: IREADW and IWRITW. These two routines

operate in a block-oriented, random access, unformatted mode. They are called by

four GIRS routines: LVPAGR and LVPAGW, to read in and write out the continuants;

and LVDRRD and LVDRWR, to read in and write out any of the sixteen directories of

continuant locations on disk. The I/O channels are initialized when GIRS subroutine

LVSETP calls RT-11 System Subroutine Library functions: ICSI, IGETC, IFETCH, IENTER,

and LOOKUP. The new channel is closed when GIRS subroutine LVDUMP calls subroutine

LVCLOS which in turn calls System Subroutine Library routine CLOSEC. Since only six

GIRS subroutines interact with the RT-11 System Subroutine Library, the I/0 functions

are relatively isolated. This leaves an otherwise portable all FORTRAN package.

I/0 FOR THE DIRECTORIES OF DISK LOCATIONS OF CONTINUANTS

There are sixteen out-core directories with enough space to locate up to 64 con-

tinuants for each of 64 pages on disk. Each directory has 256 words (one block) to

locate the continuants for four consecutive pages: 1-4, 5-8, . . . etc. The direc-

tories are located on relative locations LVDRBK+2 through LVDRBK+17 of the disk file.

Only one directory at a time is stored in main memory in array LVOTDR(256) in labeled

common LVREGS. To find the desired location within the directory three variables

also from labeled common LVREGS are needed: LVDRPG, LVDIRC, and LVOTLC. LVDRPG con-

tains the current directory number as determined by the last requested page.

LVDRPG - (Page No. -)/4 + 1

(value range - 1-16)

LVDIRC determines the quadrant number within the directory for the requested page.

LVDIRC = Page No. - 4*(LVDRPG -1)

(value range - 1-4)

LVOTLC is the position within the directory of the disk location for the requested

page and continuart number.

LVOTLC - 1 + 64*(LVDIRC -1) + Cont. No.

(value range = 1-256)

Practical considerations limit the number of pages to a maximum of 63, not 64.
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I/O FOR THE CONTINUANTS

I/O for the continuants is controlled by an I/O executive routine, LVEXCH.

LVEXCH takes as input a requested page and continuant number, LVREQP(1) and

LVREQP(2) from labeled common LVREGS, and either confirms its current residency in

the GIRS buffer or brings it into the buffer. In either case, the current page

(LVCUPG(1)) and LVCUPG(2) from labeled common LVREGS) is updated to the requested

page.

The general flow of LVEXCH is as follows:

1) Call LVDRCT to search the in-core directory and determine whether the re-

quested page and continuant (REQ(P,C)) are in the buffer. If so, update the "current

page" register and return.

2) Call LVMSA to bring into main memory the correct "Directory of Continuant

Locations on Disk" if necessary and then determine whether the continuant exists and

if so, its location on disk.

3) Call LVOPEN to make a control point ("continuant block") available in the

GIRS buffer. If the buffer contains more than one continuant block, call LVALUE to

determine (using the continuant header values) which in-core continuant is of least

value. If the current continuant has been modified since it was brought into the

buffer, write it out to disk. (The algorithm used for this determination is dis-

cussed in the next section.)

4) Call LVPAGR to bring the requested page into the GIRS buffer.

5) Update the "current-page" register (LVCUPG().

6) Call LVRPLC to update the In-Core directory.

7) Call LVSUM to update the new continuant header and then return.
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PHILOSOPHY

The philosophy used by Out-Core GIRS for bringing in continuants is generally

known as "demand paging," that is, a continuant is brought into the buffer only when

it is specifically requested. However, any continuant presently residing in the

buffer must be saved before it is written over if it has been modified by an in-

sertion or deletion. Furthermore, if the buffer holds more than one "continuant

block," a specific continuant must be selected for removal.

Subroutine LVALUE contains the formula t used for this purpose. It is a modifi-

cation of an optimization formula designed for the Control Data Corporation (CDC)

Interactive Graphics Data Handler.
6

Each continuant has a desirability value computed from values stored in the

header of that continuant. The continuant with the lowest desirability value is

either written over or written out to disk, of course. The formula is:

value = A * order + B * usage + C * space + D * write

where the weighting factors A, B, C, and D sum to 100. The weighting factors are

set as follows: A = 15.0, B = 20.0, C = 15.0, and D = 50.0. Order is a measure of

how long the continuant has been in core. Continuants most recently read in are

weighted more heavily. Usage is the ratio of the use count for an individual con-

tinuant to the total usage for all the continuants in the buffer at the time of the

computation. Usage is defined as the sum of all calls to subroutines LVINEX, LVFDEX,

and LVDLEX which reference a particular continuant from the time that continuant was

read into the buffer. Space refers to the fill ratio of the continuant. The em-

phasis of the fill ratio varies with the type of computer run. For a creation type

run, a half-filled continuant is emphasized and for a production type run, a 5/8 to

7/8 filled continuant is emphasized and an empty continuant is deemphasized. The

write parameter greatly emphasizes a continuant which has been modified because of

the immediate 50 percent savings in disk I/0 if the present continuant does not have

to be written out to disk prior to reading in the requested continuant.

t This formula was devised by Mr. M. Haas, formerly with CDC and with DTNSRDC.
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USER-CALLABLE GIRS SUBROUTINES

INITIALIZATION

Getting Started

To execute a GIRS program, the following labeled commons and declarations should

be included in the driving program:

REAL*4 DEFEXT,LVCORE

LOGICAL*l LVSTP,LVSNGL,LVNXTR,LVINI,LVTN2,LVFD1,

LVFD2,LVDL1,LVDL2,LVIN3,LVFD3,LVDL3,LVDMP,

LVFD4 ,LVDL4 ,LVIN4,LVCRNT

COMMON /LVARGS/ LVFUNC ,LVVARG,LVVPOS ,LVVTYP,LVVAL ,LVVNVL,LVSKIP,

1 LVVTR,LVVINC,LVNDXN,LVVALS(I0),LVTYPE(10)

2 ,LVSRSF,LVLNSF,LVSNSF,LVNTYP

COMMON /LVVSEQ/ LVSIZE,LVSEQ1,LVSEQ2,SEQSPC(1)

COMMON /LVRAND/ LVKPRMLVKS ,LVKY ,LVIDY , LVKDK ,LVTEMP ,LVLIST ,LVNTBL (256)

COMMON /LVVTR1/ NODSPC(buffer size)

1 /LVVTR2/ LSTSPC(buffer size)

2 /LVVTR3I LNKSPC(buffer size)

3 /LVVTR4I FLGSPC(buffer 3!ze)

COMMON /LVCRNT/ LVVGSP,LVCTRL,L. TR1,LVLSTV,LVNFRE,LVFREE,

1 LVDREC,LVVMSA,LVPGLC ,LVCRNT

COMMON /LVBUFR/ LVVSZE,LVNWCH,LVOLCH,LVCMPR,LVPGHI),LVBFSZ

1 LVDRSZ,LVNCOR,LVHDRS,LVMSAD,

2 LVSFSZ,LVBKSZ,LVDRBK,LVPGH4

COMMON /LVREGS/ LVCUPG(4) ,LVREQP(4) ,LVLVPG(4) ,LVMSAR,

I LVHRPG,LVNMSA,LVRAPG(2) ,LVRCNT,LVUCNT,LVDRPG,

2 LVDIRC,LVOTLC,LVOTDR(256),

3 LVRWBF(4*continuant size)

COMMON /LVPRAM/ LI/B FtC,LVLNTH ,LVVERR, LIERNO ,LVBNRY, LVBCD ,LI/MODE, LVPGS ,LI/LUN

COMMON /LVRUN/ LVRNTP,LVCORE

COMMON /LVSTAK/ LVLEVL,LVNVAR,LVSTAK( 140)
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COMMON /LVMASK/ LVWRIT,LVNUSE,LVNWCN,LVMSK3,LVMSSF,LVMSPF

COMMON /LVSWIT/ LVSTP,LVSNGL,LVNXTR,LVINI,LVIN2,LVFD1,

1 LVFD2,LVDL1,LVDL2,LVIN3,LVFD3,LVDL3,LVDMP,

2 LVFD4,LVDL4,LVIN4

COMMON /LVUSER/ USER(228)

COMMON /LVUTIL/ FILSPC(39),DEFEXT(2)

Note:
Noei) A user may place up to 228 identifiers in Common LVUSER. These identifiers

will automatically be placed on disk if a file is created.

2) If the "swap USR" function* of the RT-11 operating system for the PDP-11

computer is on (default), then COMMON /LVUTIL/ should be placed at the end of the

set of labeled commons to prevent its being swapped out of main memory. If this

labeled common is swapped out of main memory, the operating system as well as the

program will go down as soon as the input and output file names are read in. If

this common block is placed at the end and the system still goes down, either

"SET USR NOSWAP" or try placing a dummy array in front of the common.

The following declaration and labeled commons should be included in all sub-

routines in which there are GIRS operations:

LOGICAL*1 LVSTP,LVSNGL,LVNXTR,LVINI,LVIN2,LVFD1,

1 LVFD2,LVDL1,LVDL2,LVIN3,LVFD3,LVDL3,LVDMP,

2 LVFD4,LVDL4,LVIN4,LVCRNT

COMMON /LVARGS/ LVFUNC,LVVARG,LVVPOS,LVVTYP,LVVAL,LVVNVL,LVSKIP,

1 LVVTR,LVVINC,LVNDXN,LVVALS(10),LVTYPE(1O),

2 LVSRSF,LVLNSF,LVSNSF,LVNTYP

COMMON /LVREGS/ LVCUPG(4) ,LVREQP(4) ,LVLVPG(4) ,LVMSAR,

1 LVHRPG,LVNMSA,LVHAPG(2),LVRCNT,LVUCNT,LVDRPG,

2 LVDIRC,LVOTLC,LVOTDR(256),LVRWBF(512)

*The "swap USR" function will swap out of main memory the first 2000 words of

a user's program in order to bring in RT-11 system outines.
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COMMON /LVSWIT/ LVSTP,LVSNGL,LVNXTR,LVIN1,LVIN2,LVFD1,

1 LVFD2,LVDL1,LVDL2,LVIN3,LVFD3,LVDL3,LVDMP,

2 LVFD4,LVDL4,LVIN4

If Subroutine LVDUMP is to be called from a subroutine, the following labeled

COMMON is needed:

COMMON /LVPRAM/ LVBFLC,LVLNTH, LVVERR, LVERNO, LVBNRY, LVBCD,

1 LVMODE,LVPGS,LVLUN

In order to initialize the GIRS buffer and the random number generator, LVSETP

must be the first GIRS subroutine called. The following variables must also be de-

fined prior to the call to LVSETP and any calls to LVGRN:

LVSTAK() LVSIZE LVKPRM

LVVSZE LVNCOR LVRNTP

LVHRPG LVMSPF t  LVMSSF t

LVSFSZt

These variables are described in subsequent sections on LVSETP and LVGRN.

The letters "LV" must not be used to begin subrouLine and variable names. These

initial letters are reserved for GIRS.

The user must first decide on a continuant size (LVVSZE), which determines the

maximum number of nodes and links that may be defined for a given page. Its value

must be (n*64)-2, n > 0. Next, the user must decide how many continuants may be

present in core simultaneously (LVNCOR). Tis value will determine the in-core

directory size (LVDRSZ) as computed by LVSETP to be 64*((LVNCOR/64)+1). Conse-

quently, the space needed for each of the four fields (NODSPC, LSTSPC, LNKSPC, and

FLGSPC) of the GIRS buffer is

64*((LVNCOR/64)+1) + LVNCOR*(LVVSZE+2)

The user must then decide whether "Sequence Space" will be used. If so, LVSIZE is

set to that value; otherwise, LVSIZE is set to 1. Also, the user must dimension

array LVRWBF from Common LVREGS to:

4*(continuant size+2)

Note that this dimension must be a multiple of 256.

t These variables have default values and need be defined only if the node

suffix and prefix sizes are modified.

tt When used with GIRL, it must be & multiple of 64.
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I
GIRS expects a program to do one of the following things:

1) create a new graph

2) update an old graph

3) query an old graph

LVRNTP must be set to one, two, or three to indicate the type of program to be

executed.

It is more efficient for pages (and continuants of those pages) to be initial-

ized at the beginning of execution of a program than to be created on demand. Set

LVHRPG to the highest page number desired. There is a limit of 63 pages unless

LVSFSZ is modified. LVSFSZ is the node suffix size and has a default size of ten

bits, which allows for a maximum continuant size of 2 10- or 1024. The prefix

size is therefore six bits which allows for 26 -1 or 63 pages. Changing the suffix

size will modify these upper limits accordingly. If LVSFSZ is modified, the prefix

and suffix masks, named LVMSPF and LVMSSF, must be updated accordingly. For example,

if LVSFSZ is set to 12, set

LVMSPF to 170000

and LVMSSF to 7777

Continuants for each page may be initialized as follows:

Set the Ith location in array LVSTAK() to the number of continuants de-

sired (beyond the zero th ) for page I. There is a limit of 63 extra continuants per

page. Set the rest of the 140 locations in LVSTAK() to zero.

To initialize the random number generator (LVGRN), set LVKPRM to the first prime

number >(VLVVSZE)/2.

Finally, before calling LVSETP, an output file to contain error statements

should be assigned a logical unit number (LVLUN). The following statements, for

example, will work on the RT-11 operating system for the PDP-11 computer:

LVLUN = 17

CALL ASSIGN(17,'SY:ERROR.ERR',12)

When an identifier is defined by the random number generator (LVGRN), it is

given a prefix (a page definition) and a suffix (a random number, unique to that

page). The user must assign the prefix via LVREQP(1). The value range for

LVREQP(1) is I to 63.

Note that if LVDUMP is called, up to 228 variables may be automatically saved

at the end of a program if they are placed into COMMON /LVUSER/.
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Subroutine LVSETP

Function:

Initializes the I/O channels for the files containing the old and new graphs.

Initializes those variables needed for Subroutine LVGRN. Initializes the in-core

and out-core directories. Initializes all requested continuants and places them

onto disk.

Calling Format:

CALL LVSETP

Input Parameters:

(In COMMON /LVREGS/)

LVHRPG Highest initially requested page. No default.

(In COMMON /LVRAND/)

LVKPRM First prime number _(G'LVVSZE)/2.

(In COMMON /LVBUFR/)

LVVSZE Continuant size; similar to MEMSZE from in-core

GIRS. No default.

LVNCOR Number of continuant slots in the in-core GIRS

buffer. No default.

LVSFSZ Node suffix size, default is ten bits.

(In COMMON /LVRUN/)

LVRNTP Type of run:

= 1 Create a new graph (default)

- 2 Update an old graph

_ 3 Query an old graph

Comments:

LVSETP must be the first GIRS subroutine called by the driving program since

it is the main initialization routine. Before initializing the GIRS buffer and

other tables, the user is prompted at the teletype for file names for the old and

new graphs. The user response must include both names, in command string format,

even if only one is needed. The default extension for both file names is .GRF.

LVSETP is in overlay region 1, segment "SETPOP".
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Program Length:

26158 142110

Subroutines Called:

LVFECH LVDRWR ICSI

LVGRN LVMSA IGETC

LVPAGW LVFIND IFETCH

LVNSRT LVPAGR IENTER

LOOKUP

Called by the Following Subroutines:

LVNPAG

LVNCON
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Subroutine LVGRN

Function:

Assigns a page and "random number," which is unique to that page, to a given

GIRS identifier.

Calling Format:

CALL LVGRN(NODE)

Input Parameters:

(In COMMON /LVREGS/)

LVREQP(1) Requested page number

= 0, define an identifier on a new page.

1 < n < 63, define an identifier on page n.

(In COMMON /LVRAND/)

LVLIST Number of identifiers to be assigned random

numbers. Default is one.

Output Parameters:

(Format Argument)

Node Contains generated random number. It must be

dimensioned to "LVLIST" if LVLIST > 1.

Comments:

For each page, a repeatable sequence of unique random numbers is generated in

the range of 1 to LVVSZE. LVLIST numbers are generated per call. An attempt to

define more than LVVSZE number of identifiers for any one page will terminate the

program unless a random number has been "undefined" by Subroutine LVRTRN. Identi-

fiers must be integers. The generated sequence has been previously described by

Berkowitz2 and Zaritsky.

Equivalent GIRS Code:

Identifiers may be defined in GIRL in at least two ways. At the beginning

of each routine, a list of identifiers may be defined for page n in the follow-

ing manner:

G DEFINEn NODE1,..., NODEk

Identifiers may be given random numbers at any time with the following code:

LVREQP(1) = "page number"

G $'NODEi
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Identifiers may also be defined during the execution of an insertion, as discussed

further under "Insertion."

Program Length:

7508 48810

Subroutines Called:

LVLFSH

LVEXC.

LVERR

Called by the Fellowing Subroutines:

LVSETP

LVINEX

RETRIEVAL OF VALUES

Discussion

Value retrieval is overseen by the find executive routine LVFDEX. This routine

brings in the proper continuant so that the lower level routines LVFIND and LVFNV may

search for the desired function and value. If the continuant is not specified (de-

fault), all the continuants of the requested page will be searched in sequential

order until either the function is found or all the continuants have been examined.

If the continuant has been specified and the search is to be from "top-to-bottom,"

the search will proceed to the next higher numbered continuant only if FLAG-11 has

been set for that list. If the continuant has been specified and the search is to be

from "bottom-to-top," the search will proceed to the previous (lower-numbered) con-

tinuant only if FLAG-1O has been set for that list.

LVFDEX expects the user to provide two find strategy routines: USRFD1 and

USRFD2. USRFD1 precedes the actual retrieval, but it is skipped if LVFD1 is .FALSE.

(default). The retrieval may be skipped if LVFD4 is set within USRFD1 to .FALSE.

(default is .TRUE.). USRFD2 follows the retrieval but it is skipped if LVFD2 is

-FALSE. (default). If USRFDI is called, LVFD2 may be modified by LVFD3. USRFDI and

USRFD2 cannot be used recursively.
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Subroutine LVFDEX

Function:

a) Calls user find strategies USRFDI and USRFD2, skipping the retrieval if

LVFD4 is .FALSE.

b) Brings in the proper continuant or sequence of continuants (if there is

no specific request) in preparation for the retrieval.

c) Breaks up LVFUNC and LVARG into their prefix (page) and suffix (random

number) components.

d) Oversees the following operations:

1) function address computation.

2) determination of function existence. If the

function does exist, then

3) location of function within the continuant (since

it may not be first on the conflict list, and may

therefore reside anywhere in the continuant).

4) determination of whether the function is an SVL or MVL.

5) location in continuant of preceding function on

the conflict list.

6) retrieval of the IreS value (and its location)

of the type indicated, from the top or bottom

(depeniding on the sign of IPOS) of a list of

values of a specified function.

Calling Format:

Call LVFDEX(INDEX,INDXAD,KFUNC,KARG,SAVCON)

Input Parameters:

(In COMMON /LVARGS/)

LVFUNC Link of the triple, also known as the function. The

value in IFUNC must contain both a prefix (page number)

and a suffix (random number) as defined by a call to LVGRN.

LVVARG Source node of the triple, also known as the argument of

the function. The value in IARG must contain both a prefix

(page number) and a suffix (random number) as defined by
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LVGRN. The source node prefix determines the page placement

of the function and hence the page on which to search.

LVVPOS Position in the multivalue list, IPOS locations from the top

(if IPOS is positive) or from the bottom (if IPOS is negative).

If ITYP is specified, only that type of value is considered in

determining the position.

LVVTYP Type of value to be retrieved:

- 0 Random number plus page

- 1 Integer data

= 2 Hollerith data

= 3 No specified type (default value)

LVSKIP Saved-index defeat switch. If LVSKIP - 1, the saved-index

operation is skipped; otherwise the saved-index feature is in

effect. LVSKIP can be set either at the start of the program

or just before a call to LVFDEX (after which it may be reset).

The saved-index feature is described by Zaritsky.

(In COMMON /LVREGS/)

LVREQP(2) Requested continuant:

- -2 continuant unspecified

0 < n < 63, continuant n is requested

(In COMMON /LVSWIT/)

LVFDI = .TRUE. call user's first retrieval strategy

routine.

= .FALSE. skip user's first retrieval strategy

routine (default)

LVFD2 - .TRUE. call user's second retrieval

strategy routine.

- .FALSE. skip user's second retrieval

strategy routine (default)

(Input from USRFD1]

LVFD3 may be used to modify LVFD2

LVFD4 - .TRUE. proceed with the retrieval (default)

- .FALSE. skip the retrieval

27



(Formal Parameter Set)

The formal parameter set is needed by LVFDEX when the saved-index option is

to be used. The parameter set consists of five variables, each of which must be

unique for each new call to LVFDEX involving a saved index.

KARG Source node associated with a particular call to LVFDEX

KFUNC Link associated with a particular call to LVFDEX

INDEX Position in the list of the value retrieved from

the most recent call to LVFDEX. If INDEX is negative,

it is the position from the bottom of the list.

INDXAD Location in continuant SAVCON of the value retrieved

from the most recent call to LVFDEX

SAVCON Continuant on which list resides

Output Parameters:

(In COMMON /LVARGS/)

LVVPOS Set to 1 (default value)

LVVTYP Set to 3 (default value)

LVVAL Retrieved value (LVVPOSth value of the type LVVTYP).

LVVAL is set to LVVARG if the value cannot be found.

LVVTR If the LVVPOS th value of the LVVTYP exists,

LVVTR - 1; otherwise LVVTR - -1.

(In COMMON /LVREGS/)

LVCUPG() Current page. If LVVTR-1, LVCUPG(1) is set to the page

containing the requested function.

LVCUPG(2) Current continuant. If LVVTR-1, LVCUPG(2) is set to the

particular continuant containing the requested function.

Equivalent GIRL Code:

C SET LVREQP(2) TO THE REQUESTED CONTINUANT, IF DESIRED.

G NODE+LINK.tsJ

where t is the type of value to be retrieved:

- " Identifier (node defined by LVGRN)

- . Integer value

- / Hollerith value

- "blank" Any type value
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s is the indicating direction of search:

+ or

"blank" Search from top of list

" - Search from bottom of list

J is the same as IPOS (-LVVPOS)

Program Length:

12548 68610

Subroutines Called:

LVSTAC LVFIND LVRTSH LVBOTM

LVPOP LVFNV LVEXCH

Called by the Following Subroutines:

LVDLEX LVINEX LVINCL
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RETRIEVAL OF MVL INDEX OF GIVEN VALUE OF A FUNCTION (INCLUSION)

Subroutine LVINCL

Function:

Determine the first MVL position of a given value.

Calling Format:

CALL LVINCL

Input Parameters:

(In COMMON /LVARGS/)

LVVINC Value on which the list position is to be determined

Output Parameters:

(In COMMON /LVARGS/)

LVVPOS First position in the MVL in which the indicated value

is found

LVVINC - I Desired value has been found on the MVL

- -1 Desired value has not been found on the MVL

LVVTR Same as LVVINC

Equivalent GIRL Code:

Use of the GIRL inclusion operator can best be explained with three examples.

Further discussions and examples are given in Berkowitz.
5

Assume for all examples that the source node is NODE and the link is LINK:

Example 1. Delete value3 on the MVL

G NODE+LINK-.:value3

Example 2. Determine the position of valuei (if such

a value exists) on the MV1. and name it

INDEX; otherwise transfer to fail.

C NODE+LINK valuei/fail':INDEX

Example 3. Replace valuel on the MVL with value2.

G NODE LINK: valuel value2

Program Length:

230 1521i

Subroutine Called:

LVFDEX

.. ..



INSERTION

Discussion

The insertion operation is overseen by the Insert Executive Routine LVINEX.

This routine ensures that the triple is completely defined and then determines

placement of that triple. If the triple is already fully defined, the requested

page is determined by the prefix of the source node (LVVARG). It is in the domain

of insertion that a new page or continuant can be requested. If a particular con-

tinuant is not requested and the function did not previously exist, the triple is

placed on the (sequentially) first continuant with available space. If a value is

to be added to a list that has been specifically placed on a particular continuant,

but a different continuant is specifically requested, subroutine LVREOR reports an

error. The insertion proceeds, however, with the entire list moved onto the newly

requested continuant.

LVINEX expects the user to provide two insertion strategy routines:

USRINI and USRIN2. USRINI precedes the actual insertion, but it is skipped if

LVINI is .FALSE. (default). The insertion may be skipped if LVIN4 is set within

USRINI to .FALSE. (default is .TRUE.). USRIN2 follows the insertion, but it is

skipped if LVIN2 is .FALSE. (default). If USRINI is called, LVIN2 may be modi-

fied by LVIN3. USRINI and USRIN2 cannot be used recursively.
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Subroutine LVINEX

Function:

a) Calls user insertion strategies USRINL and USRIN2, skipping the insertion

if LVIN4 is .FALSE.

b) Ensures that the source node, link and, if a random number, the sink node

are all completely defined (contain both a prefix and suffix).

c) Determines on which page and continuant to place the triple and brings

that continuant into the buffer, if necessary.

d) Oversees the actual insertion by Subroutine LVNSRT.

Calling Format:

CALL LVINEX

Input Parameters:

(In COMMON /LVARGS/)

LVFUNC Link of the triple, also known as the function.

A fully defined link contains a prefix* (page

number) and a suffix (random number) as given

by LVGRN.

= 0 Define the link with a prefix set

to the current page

i < n < 63 Define the link with a prefix set

to n

LVVARG Source node of the triple, also known as the

argument of the function. The prefix of

LVVARG determines on which page to place the

triple. A fully defined node contains a prefix and

*Unless modified by the user, the prefix consists of the leftmost six bits of

the node or link.
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a suffix as given by LVGRN. Otherwise,

. -1 Place triple on a new page and define the node

0 Place triple on the current page and define the

node

I<n<63 Place triple on page n and define the node

LVVNVL Number of values (up to ten) to be inserted (default

is 1)

LVTYPE(IO) Type of each value in LVVALS(i) to be inserted:

0 Random number (default value)

-1 Integer data

- 2 Continuing Hollerith data

- 3 The only or final cell or a Hollerith

data string

LVVALS(10) Array containing the values or sink nodes to be inserted.

LVVALS(i) may contain any of the following types of

values:

. Random number, as defined by LVGRN

. Integer data; see Berkowitz 2 for limitations on Integer data

. Hollerith data; see Berkowitz 2 for limitations on Hollerith

data

If LVTYPE(i) = 0 (random number), LVVALS(i) may also take

on the following forms:

= -1 Define the sink node with a prefix -

"current page + I"

= 0 Define the sink node with a prefix set to

the current page

I<n63 Define the sink node with a prefix set to n

LVNTYP Orientation of insertion

= 0 Insert sink node (default)

- I Insert source node

- 2 Insert link
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LVNDXN Type of insertion to be made:

= 0 Normal insertion; the triple is always placed at

the end of the (null) list. This is the default

value.

= 1 Destructive insertion; the contents of the LVVPOSth

member of the LVVTYP type (counting from the top

or bottom of the list, depending on the sign of

LVVPOS) are replaced by the contents of LVVALS(1).

= 2 Nondestructive insertion; the contents of LVVALS(1)

are wedged into the list, making the new value the

LVVPOS th member of the LVVTYP type from the top

or bottom of the list (depending on the sign of

LVVPOS).

The following two variables are needed only if LVNDXN - I or 2:

LVVPOS LVNSRT will place the value to be inserted LVVPOS

locations (as modified by LVVTYP) from the beginning or,

if negative, from the end of the list.

LVVTYP Type of value to be counted when attempting to insert a

value at LVVPOS locations from the beginning or end of

a list.

(In COMMON /LVREGS/)

LVREQP(2) Requested continuant. Note that LVREQP(1) contains the

requested page which is extracted from LVVARG.

= -1 Request new continuant

= -2 Continuant unspecified (default)

= -3 Current continuant (if current page - re-

quested page)

0 < n < 63 Continuant n is requested

(In C. 4MON /LVSWIT/)

LVINI - .TRUE. Call user's first insertion strategy

routine

- .FALSE. Skip user's first insertion strategy

routine (default)
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LVIN2 - TRUE. Call user's second insertion strategy routine

- .FALSE. Skip user's second insertion strategy routine

(default)

(input from USRINI)

LVIN3 May be used to modify LVIN2

LVIN4 - .TRUE. Proceed with the insertion (default)

- .FALSE. Skip the insertion

Output Variables:

(In COMMON /LVARGS/)

LVVPOS Set internally to 1 (default value)

LVVTYP Set internally to 3 (default value)

LVVAL Set internally to LVVALS(1)

LVVNVL Set internally to 1 (default value)

LVVTR - -1 Function did not exist prior to this

insertion

= 1 Function did exist prior to this

insertion

LVNDXN Set internally to 0 (default value)

(In COMMON /LVREGS/)

LVCUPG(1) Current page (as a result of this insertion)

LVCUPG(2) Current continuant of current page. (Contains inserted

triple.)

Equivalent GIRL Code:

Assume that NODE1 is the source node and LINK1 is the LINK and (in the first

four examples) both NODE1 and LTNKL have been initialized in a DEFINEn statement:

1) Add random number valuei to the (null) list:

G NODEl LINK1 valuei

2) Add integer I to the end of the list

G NODE1 LINKI "I"

3) Place valuei in the third location from the bottom of the list.

G NODEI LINK1 .-3 valuei

4) Replace the second integer value from the top of the list with

the integer 10.

G NODE1 LINKI-..2 "10"
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5) Assign a random number to valuei (for the current page) and place the

triple on page 5, continuant 0.

NODEI - 5

LVREQP(2) = 0

VALUEI - 0

G NODE1 LINKI VALUEI

PRINT NODE1, VALUEI

6) Place each of the following ten triples on new pages, assign random numbers

to the source nodes, links, and sink nodes, and define each of the links and sink

nodes to the page which is current at the time of definition of the source node.

The triples will automatically be placed on the zeroth continuants of each new page.

DO 5 I = 1, 10

NODE = -1

LINK = 0

SINK - 0

G NODE LINK SINK

PRINT NODE, LINK, SINK

5 CONTINUE

7) Define NODE1, LINK1, SINK to page 3, place this triple on continuant 2, and

call the first insert strategy routine.

G DEFINE3 NODE1, LINK1, SINK

LVIN1 = .TRUE.

LVREQP(2) = 2

G NODE1 LINK1 SINK

Program Length:

16228 91410
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Subroutines Called:

LVSTAC LVLFSH

LVPOP LVRTSH

LVNPAG LVERR

LVGRN LVEXCH

LVNCON LVFDEX

LVREOR LVFIND

LVOVER
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Subroutine LVREOR

Function:

To move a list from its present location to a new continuant as specified by

REQCON.

Calling Format:

CALL LVREOR(REQCON)

Input Parameters:

(Formal Parameter Set)

REQCON The list is to be moved from continuant

"LVREQP(2)" to continuant "REQCON" of page

"LVREQP().

Comments:

Subroutine LVFDEX must be called immediately prior to a call to this routine.

If the original list was specifically placed on LVREQP(2), an error message is

written out. Two continuants may be MERGEd together by calling LVFDEX and this

routine once for each function in the original continuant (LVREQP(2)). A particular

list may be SEPARATEd from one continuant and placed on another (REQCON) in the same

fashion. The present version of LVREOR expects a new triple to be added to contin-

uant REQCON each time it is called. Also, this triple must be fully defined.
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DELETION

Discussicn

The delete operation is overseen by the delete executive Routine LVDLEX. If no

continuant is requested, LVDLEX brings in (sequentially) all continuants of the re-

quested page (as defined by the prefix of the source node) until either the function

is located or there are no more continuants of the requested page.

LVDLEX expects the user to provide two deletion strategy routines: USRDLl and

USRDL2. USRDL1 precedes the actual insertion, but it is skipped if LVDL1 is .FALSE.

(default). The deletion may be skipped if LVDL4 is set within USRDLI to .FALSE.

(default is .TRUE.). USRDL2 follows the deletion but it is skipped if LVDL2 is

.FALSE. (default). If USRDL1 is called, LVDL2 may be modified by LVDL3. USRDL1 and

USRDL2 cannot be used recursively.
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Subroutine LVDLEX

Function:

a) Calls user deletion strategies USRDL1 and USRDL2, skipping the deletion

if LVDL4 is .FALSE.

b) Searches in sequential order (unless the continuant is specified) the con-

tinuants of the requested page for the requested function.

c) Oversees the actual deletion by Subroutine LVDLET.

Calling Format:

CALL LVDLEX

Input Parameters:

(In COMMON /LVARGS/)

LVFUNC Link of the triple; must be a random number as defined

by LVGRN.

LVVARG Source node of the triple; must be a random number as

defined by LVGRN.

LVNDXN - 0 Delete entire function (default)

- 1 Delete specific value as described by LVVPOS and

LVVTYP

The following two variables are needed only if LVNDXN - 1:

LVVPOS Position in the MVL of the value to be deleted (number

of locations from the top, if positive, and from the

bottom, if negative). If LVVTYP is specified, only that

type of value is counted in determini- the position in

the list. LVVPOS is used only for indexed deletion.

LVVTYP Type of value to be deleted from a multivalued list

(used only for indexed deletion)

- 0 Random number

- 1 Integer data

- 2 Hollerith data

- 3 No specified type (default value)

(In COMMON /LVREGS/)

LVREQP(2) Requested continuant

- -2 Continuant unspecified (default)

O<n<63 Continuant n is requested
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(In COMMON /LVSWIT/)

LVDL2 - .TRUE. Call user's first deletion strategy routine

- .FALSE. Skip user's first deletion strategy routine

(default)

LVDL2 - .TRUE. Call user's second deletion strategy routine

- .FALSE. Skip user's second deletion strategy routine

(default)

(input from USRDL1)

LVDL3 May be used to modify LVDL2

LVDL4 = .TRUE. Proceed with the deletion (default)

= .FALSE. Skip the deletion

Output Parameters:

(In COMMON /LVARGS/)

LVVAL Deleted value. If the entire list is deleted, LVVAL

returns the first value of the list.

LVVTR Function indicator. If the function or specified value

of that function does not exist, the attempted deletion

is considered to have failed. LVVTR is actually set in

LVFIND and LVFNV.

- 1 Function exists

- -1 Function does not exist

LVVPOS Set internally to 1 (default value)

LVVTYP Set internally to 3 (default value)

LVNDXN Set internally to 0 (default value)

(In COMMON /LVREGS/)

LVCUPG(I) Current page (contained deleted triple)

LVCUPG(2) Current continuant of current page

Equivalent GIRL Code:

Assume NODE1 is the source node and LINKI is the link.

Example 1.

Delete entire function which begins on continuant 2.

LVREQP(2) - 2

G NODEI-LINKi
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Example 2. th I vau ona MV, otnun sntkon
th

Program Length:

762 498 1
8 1

Subroutines Called:

LVSTAC LVDLET

LVPOP USRDLI

LVERR USRDL2

V LVFDEX
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DISK STORAGE AND RETRIEVAL OF A GRAPH

Discussion

After a graph has been created, it may be conveniently stored in binary format

on disk and later retrieved from disk via the Subroutines LVDUMP and LVFECH. Al-

though this task can be performed without these routines, their use ensures that all

pertinent variables will be properly defined. LVDUMP also enables the user to have

the entire graph, a single page of that graph, or the contents of the buffer gener-

ated in ASCII format for debugging purposes. The dump is placed on logical unit

LVLUN which must be defined in a call to SYSLIB function ASSIGN.

Another advantage of this arrangement is that it makes it easy for the user to

restart a program using new data. The original graph will be retrieved whenever a

new call to LVFECH is made. If LVDUMP is called, up to 228 identifiers may be auto-

matically saved at the end of a program if they are placed into COMMON /LVUSER/.

The names for the files containing the old and new graphs are declared at the

beginning of execution of the program. A prompt character is sent to the teletype

and the user response must include names, in command string format, for both an old

and new graphs, even if only one is needed. The default extension for both file

names is .GRF.
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Subroutine %1D I'MP

Func t ion:

TLVD MP will either:

a) Store the entire graph, pertinent ';IRS system variab2es, 'nd 22I identifiers

from COMMON !LVnSER , ontL the output file in a format suiltable t r later recovery b'.

Subroutine LVFECH, or

b) For debugging purposes, create -i ASCII tile on 1 giral unit LVLLU consist-

ing of GIRS system variables plus one of the following:

1) The entire graph

2) A single page of the graph

3) Those continuants residing in the buffer at the

time of the call to LVDI)MP

Calling Format:

CALL LVDUMP(DbhMP)

Input Parameters:

(In COMMON /LVFRAM/)

LVMODE Determines whether to invoke function "a" or

= LVBNRY function "a"

= LVBCD function "b"

If function "b" is invoked, the following three parameters are needed:

LVPGS = -1 Output those continuants residing in

the buffer at the time of the call t,

LVDUIMP

. 0 Output all continuants of all pages

I<n<63 Output all continuants of page n

LVLUN Logical unit number of the ASCII file which will contain

the output from LVDUMP. It must be defined in a CALL ASSIGN

statement.

(Formal Parameter)

DUMP - 0 Output to LVLUN some of the pertinent GIRS

variables found in the labeled commons

I i Output to LVLUN all the pertinent CIRS

variables found in the labeled commons
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Program Length:

553 8 363 1

Subroutines Called:

LVFRR L.VPArW

LVWRIT IVCLOS

LVE XEC



Subroutine LVFECH

Function:

Reads in (in binary format) pertinent GIRS system variables, up to 228 user

identifiers from labeled COMMON /LVUSER/, and a previously created graph from disk

into the GIRS buffer. Then it copies the graph onto a new disk file.

Calling Format:

CALL LVFECH

Comments:

LVFECH expects the disk file to have been created by LVDUMP. At the beginning

of the program LVFECH is called by LVSETP if LVRNTP = 1 or 2. LVFECH may be called

by the user directly if there is a need to reinitialize the graph.

Program Length:

10368 54210

Subroutines Called:

LVERR LVDRRD

LVPAGR LVDRWR

LVMSA LVPAGW

Called by the Following Subroutine:

LVSETP
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EXECUTING A GIRS PROGRAM

GENERAL DISCUSSION

GIRS may be used directly via user calls to the GIRS subroutines or ir.directly

with the GIRL language. In either case, the object code for the driving program

must precede the object code for the GIRS routines in any LINK-LOAD.

It is generally more advantageous for the user to use GIRS indirectly via GIRL,

since GIRL not only includes all the capabilities of GIRS but also spares the user

from concern over setting up all the labeled commons and initializing pertinent

variables. The command sequences and FORTRAN statements needed to preprocess,

compile, link, and execute GIRL/GIRS programs on the PDP-11 follow.

INDIRECT USE OF A GIRS SUBROUTINE VIA GIRL

A GIRL program must include the following statements:

Options card

Continuant specification card 1

Continuant specification card 2 (if >25 pages specified)

Continuant specification card 3 (if >50 pages specified)

First user program card

or

$ SUBROUTINE name

non-DATA specification statements

G DEFINE1 varl,var2,..., varn (optional)

G DEFINE2 var, varJ,..., vark (optional)

G DEFINE63 varx,vary,..., varz (optional)

DATA string (optional)

G EXECUTE

GIRL/FORTRAN executable code (no END statement)

G COMPLETE
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i Other GIRL/FORTRAN routines

Oh G(Purely FORTRAN routines may be included here but it is

faster to add them later when the object files are linked

together.)

Notes:

1) In the GIRL/FORTRAN routines, GIRL statements are declared by placing a

* G in Column 1. Continuation cards are handled as in FORTRAN.

2) The option card has the following entries: (the first three items must be

entered in a 314 format)

Continuant size - Must be set to a multiple of 64, with a maximum value of

960.* This value determines the size for all continuants of all pages.

It also determines the maximum number of nodes which may be defined for

each page. No default.

Number of continuants to reside in the buffer - The in-core directory, the

continuant size, and this item determine the size of the buffer. If the

buffer, which consists of four arrays of equal size, will contain less than

64 continuants, it will have a length of:

4 * (64 + (cont. size * no. of conts. in buffer))

No default.

Highest requested page number - It is more efficient to initialize pages at

the beginning of execution of a program than to create them "on demand."

Value range is 1-63.

*This assumes a default prefix size of six bits and suffix size of ten bits.
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The following options are in free format and must be separated by at least one

blank or comma:

OUTCOR Self explanatory. Default is the non-paged "In-Core"

version of GIRS.

CREATE Create a new graph (current default value). Note that

CREATE, UPDATE, and QUERY are mutually exclusive.

UPDATE Modify an existing graph.

QUERY Query an existing graph.

SUFFIXnn Allot nn bits for the identifier suffix.

Default is ten bits.

$IIIIII Declare the size of SEQ. (An integer of at most six digits

preceded by a dollar sign ($).) Default size is one

location.

PRINT Print GIRL program on output file. Default is no-print.

COMMENTS Place GIRL code with a G in Column I into pre-processed

FORTRAN code. Default is no-comment.

LXX Declare the maximum allowable levels of parenthesization.

(An integer of at most two digits preceded by a letter L.)

NOSAVE Eliminates the saved-index facility, and is therefore

appropriate for short mtiltivalued lists. (See the dis-
1

cussion of "saved index" by Zaritsky. )

3) Continuant specification card(s): Continuants for each page may be initial-

ized at the beginning of execution of a program. The value range is 0-63. The

format is 2513 for all three continuant specification cards. If the "highest re-

quested page" (see discussion on options card) has value n, then n continuant

specifications are expected to be read in.

Preprocessing and Compiling a GIRL/FORTRAN Program

Assume that all the files are to reside on the system disk* and that the GIRL

program "USER.GRL" is to be preproce 4 and executed. The preprocessor accepts the

GIRL, FORTRAN, and list file names in -id String Interpreter format with default

file extension names GRL, FOR, and LST, respectively. The preprocessor will create

*The graph used by the preprocessor 'PRPGRF.BIN" must reside on the system disk

drive ('SY:').
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a FORTRAN file and (as an option) a GIRL listing. These files are to be named

"USER.FOR" and "USER.LST," respectively. A copy of the GIRL listing will also be

sent to the terminal if the PRINT option has been requested. The periods and

asterisks at the beginning of lines are system prompt characters. The terminal

dialog involved in preprocessing and compiling the GIRL program 'USER.GRL" is as

follows (linking and executing the program are described in the next section):

Line No.

.R PREP (1)

ALL REAL VARIABLES MUST BE DECLARED

ERRORS ARE FLAGGED BY ****ERROR

PLEASE ENTER FILE NAMES IN COMMAND STRING FORM

*USER-USER (2)

or, if a list file is also desired:

*USER,USER-USER (2a)

.R FORTRAN (3)

.USER-USER/W (4)

*C (control C) (5)

DIRECT USE OF GIRS SUBROUTINES

Calls to GIRS routines may be placed directly into FORTRAN programs. Programs

are compiled as with any ordinary FORTRAN program.

Linking and Executing a GIRL/FORTRAN Program

Linking a compiled GIRL program is best accomplished indirectly by executing a

BATCH program which contains the link statements. If both the user's program and

the GIRS routines reside on the system disk, the BATCH file "USER.BAT" appears as

follows:
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$JOB

$RUN LINK

$DATA

USER=USER,SYSLIB,RK1 :FINDOP,DLETOP/F/C

NSRTOP/0: I/C

DLEXOP/O: 1/C

DRCTOP/0: 2/C

OPENOP/0: 2/C

MSAOP/0: 2/C

SETPOP/0: 3/C

SAVEOP/0: 3/C

SPECOP/0: 3/C

PAGIOP/0: 4/C

DIRIOP/0:4/C

UTILOP/0: 5/C

VALUOP/0: 5/C

EROP/0: 5

$EOD

$EOJ

The following statements are needed to execute USER.BAT

-LOAD TT,BA

.ASS TT,LOG,LST

.R BATCH

*USER

The following steps should be taken if the program does not fit into main memory:

.R BATCH

*/U

-UNLOAD TT,BA

The program is now ready for execution.

.R USER



GIRS will immediately respond by printing out

PLEASE ENTER FILE NAMES OF OLD AND NEW GRAPHS

IN COMMAND STRING FORMAT (NEW.EXT - OLD.EXT)

.GRF IS ASSUMED EXTENSION

*NEWFIL-OLDFIL

Although the program may not need both "NEWFIL" and an "OLDFIL," dummy file names

must be given.

OVERLAY STRUCTURE

An overlay structure has been created to reduce the effective size of out-core

GIRS from 1365310 to 8 3 32 10 words. In general, the effective size cannot be

reduced further due to the complex interrelationships among the subroutines as shown

in Appendix B. However, under some circumstances, GIRS subroutines which perform

special operations such as the creation of a new page on demand or the dumping of all

GIRS system variables may be left out, reducing the size even further. These and

other special operations which may be removed are discussed in note 3 in the section

on limitations and memory requirements. Of course, if a user has subroutines which

do not use GIRS, further space may be saved by linking them into the three overlay

regions.

The sizes (in words) of the overlay regions are listed in Table 4 and the over-

lay structure is given in Table 5.

TABLE 4 - OVERLAY REGION SIZES

OVERLAY REGION OCTAL DECIMAL

Root Segment 4531 2393

1 5434 2844

2 345 229

3 4123 2131

4 412 266

5 725 469

Total 20214 8332
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TABLE 5 -THE OVERLAY STRUCTURE

Overlay Region Subroutines Listed by Segment (Size in Decimal Words)

Root Segment LVFDEX, LVFIND, LVFNV, LVBOTM, LVEXCH,

LVDLET (2393)

1 LVINEX LVDLEX

LVNSRT (481)

LVUPDT

(2844)

2 LVMSA LVDRCT LVOPEN

(229) (196) LVRPLC

(157)

3 LVSETP LVFECH LVREOR

LVGRN LVDUMP LVOVER

LVNPAG LVWRIT LVINCL

LVNCON LVCLOS (926)

(2131) (1578)

4 LVPAGR LVVDRRD

LVPAGW LVDRWR

(266) (99)

5 LVALUE LVSTAC LVERR

LVSUM LVPOP (21)

(469) LVRTRN [skeleton version]

LVLFSH

LVRTSH

(348)
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LIMITATIONS AND MEMORY REQUIREMENTS

The following limitations are baso'd in the 16-bit word size and 32K memory of a

PDP-11 computer. A default suiix size of ten bits is assumed.

maximum number of pages - 63

(numbered 1 to 63)

maximum number of continuants/page = 64

(numbered 0 to 63)

prefix size - 6 bits = 2 -1 = 63
10

suffix size - 10 bits - 2 -1 = 1023

maximum continuant size - 960

maximum range of node values/page - 1-958

Maximum size for user program and GIRS buffer:

approximately 9900 words

Notes:

1) The GIRS buffer consists of the four arrays NODSPC, LSTSPC, LNKSPC, and

FLGSPC from labeled commons LVVTRI,LVVTR2, LVVTR2, and LVVTR4, respectively.

2) The size of each array is determined as follows:

length - 64*((LVNCOR/64)+l)+LVNCOR*(LVHDRS+LVVSZE)

where LVHDRS is internally defined to two and LVVSZE (the continuant size) must be

two less than a multiple of 64.

3) Special functions may be eliminated from the GIRS package if not needed.

Of course, this will result in a linkage error message: UNDEF GLOBALS. The follow-

ing subroutines may be considered:*

*All subroutine lengths are in decimal words.
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Overlay Region 1

Segment 1

LVINEX

LVNSRT List insertion package (2844)

LVUPDT

Segment 2

LVDLEX List deletion executive (481)

Overlay Region 3

Segment 1

LVGRN Generate a random number (481)

LVNPAG Create a new page on demand (139)

LVNCON Create a new continuant on demand (227)

Segment 2

LVFECH Read-in a previously created graph (512)

LVDUMP (Create either an ASCII dump of GIRS continuants

LVWRIT or a binary file which contains the graph and

LVCLOS close that channel (1066)

Segment 3

LVREOR List reorganization. Required only if lists are to be

placed on specifically requested continuants (639)

LVINCL Inclusion operation (152)

Overlay Region 5

Segment 3

LVERR GIRS system variable dump (1098)

Note that the LVERR routine listed in Table 5

is only a skeleton version of this routine

4) User subroutines which have no calls to GIRS routines may be added to the

present overlay structure. The maximum sizes (in words) of the overlay regions are

as follows:

Overlay region 1 2844

Overlay region 2 229

Overlay region 3 2131

Overlay region 4 266

Overlay region 5 469
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If NODSPC, LSTSPC, LNKSPC, and FLGSPC all have lengths of 128 words and LVRWBF

has a minimum length of 256 words, the minimum space required for GIRS labeled !

commons is 1865 words.

ADDING A USER-EMBEDDED STRATEGY

INTRODUCTION

One of the major goals of any information retrieval system is to allow efficient

access to the data base, most likely by more than one user and possibly by users who

do not have a sophisticated knowledge of a computing environment. The Data Base

Administrator (DBA) may control this situation at the time that the information is

organized and placed into the data base and also when an attempt is made to retrieve

information from the data base.

If the DBA is to control the placement of information into the graph by and for

several users, the DBA may wish to create a graph partition strategy which is uni-

versal to that particular set of users. As described by Berkowitz:
2

"A typical STRATEGY might be: "if the link is A, place

the sink node on page 3; if the link is B, place the sink

node on page 4; otherwise default."

An efLicient graph partition would reduce disk I/0 for retrievals considerably.

It is reasonable to expect users, particularly unsophisticated users, to make

queries which cannot be directly answered by the data base. At the expense of some

computer space and time, these queries may be handled with inferential search strate-

gies. For example, if a particular retrieval should fail, call a retrieval strategy

to determine whether the link exists at some level below the source node. This

technique is described further by Zaritsky,
3 pages 46-51, and Berkowitz,

2

pages 28-44.

It is also possible for the data base to adapt to the needs of the users. For

example, a monitoring strategy could be created to keep a "scorecard" of imprecise

queries. Direct relationships might be placed into the graph for those queries made

most often.
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USE
Paged GIRS allows for the inclusion of user strategies both before and after

insertion, retrieval, and deletion operations. The appropriate GIRS subroutines

expect the strategies to be named as follows:

Insertion

USRINI (before)

USRIN2 (after)

Retriev 1

USRFDI (before)

USRFD2 (after)

Deletion

USRDLL (before)

USRDL2 (after)

The following switches (all from labeled common LVSWIT) are needed to use the

strategy. Variables with "IN" in the name are used for insertion, those with "FD"

for retrieval, and those with "DL" for deletion.

The "before" strategies may be skipped if LVIN1, LVFEI, or LVDLI are .FALSE.

(default). The "after" strategies may be skipped if LVIN2, LVFD2, or LVDL2 are

•FALSE. (default). The insertion, retrieval, or deletion operations may be skipped

entirely if LVIN4, LVFD4, or LVDL4 are set in USRIN2, USRFDI, or USRDL1, respective-

ly, to .FALSE. (default is .TRUE.). If the "before" strategies are called, LVIN2,

LVFD2, or LVDL2, may be modified by LVIN3, LVFD3, or LVDL3, respectively. The user

strategies may not be used recursively.

PROPOSED EXTENSIONS

In the near future, we hope to merge the paged version of GIRS with a paged

hardware associative memory facility. The result will be an enhanced system with

high speed relational processing.
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APPENDIX A

VARIABLES IN LABELED COMMON

In the following list of all the labeled commons required by out-core GIRS, the

external names, as created by the GIRL preprocessor, are given for those commons

which must be included in the user's main program. Otherwise, internal names are

used.

EXTERNAL:

COMMON /LVARGS/ LVFUNC,LVVARC,LVVPOS,LVVTYP,LVVAL,LVVNVL,LVSKIP,

I LVVTR,LVVINC,LVNDXN,LVVALS(10),LVTYPE(10),

2 LVSRSF,LVLNSF,LVSNSF,LVNTYP

COMMON ILVVSEQ/ LVSIZE,LVSEQ1,LVSEQ2,SEQSPC(l)

COMMON /LVRAND/ LVKFRM,LVKS,LVKY,LVKDY,LVKDX,LVTEMP,LVLIST,

1 LVNTBL(256)

COMMON /LVVTR1/ NODSPC(buffer size)

1 /LVVTR2/ LSTSPC(buffer size)

2 /LVVTR3/ LNKSPC(buffer size)

3 /LVVTR4/ FLCSPC(buffer size)

COMMON /LVCRNT/ LVVGSP,LVCTRL,LVCTR1 ,LVLSTV,LVNFRE,LVFREE,LVDREG,

2 LVVMSA,LVPCLC ,LVCRNT

COMMON /LVBUFR/ LVVSZE,LVNWCH,LVOLCH,LVCMPR,LVPGHD,LVBFSZ,

1 LVDRSZ ,LVNCOR,LVHDRS,LVMSAD,

2 LVSFSZ ,LVBKSZ ,LVDRBK,LVPGH4

COMMON /LVREGS/ LVCUPG(4),LVREQP(4),LVLVPG(4),LVMSAR

1 LVHRPG,LVNMSA,LVHAPG(2) ,LVRCNT,LVUJCNT,LVDRPG,

2 LVDIRC,LVOTLC,LVOTDR(256),

3 LVRWBF(4*continuant size)

COMMON ILVPRAM/ LVBFLC ,LVLNTH,LVVERR,LVERNO,LVBNRY,LVBCD,

1 LVMODE ,LVPRS ,LVLUN

COMMON /LVRUN/ LVRNTP,LVCORE

COMMON /LVSTAKi LVLEVL ,LVN VAR ,LVSTAK( 140)

COMMON /LVMASK/ LVWR IT, LVNUSE ,LVNWCN ,LVMSK3 ,LVMSSF ,LVMSPF

59

ohmu



COMMON /LVSWIT/ LVSTP,LVSNGL,LVNXTR,LVINI,LVIN2,1LVFDI,

I LVFD2,1LVDL1 ,LVDL2,LVIN3,LVFD3,LVDL3,LVDMP,

2 LVFD4, LVT)L4 ,LVI N4

COMMON /IllUSFR! USER(228)

COMMON /LVUTIL./ FlS,'PC(39),DEFEXT(2)

INTFRNAL:

COMMON /LVFLAG/ FLOMSK,FLlMSK,FL2MSK,FL3MSK,FL4MSK,FL5MSK,

1 FLG67,FLAG8,FLAG9,FLAG10,FLAGI 1,FLAG12,FLAG13,

2 FLAC,14,FLAG15

COMMON /LVHDVL/ THSMSA,RECAS,PAGENO,CONTNO,INSDEL,

1 USECT,HDRFLG,RE.ADVL,OLDNDH,DNODEH,NROWH,DROWH

COMMON ILVFNDI IADD,THIS,LSTHED,LOC,LAST,LASTLC

COMMON /LVFND/ COUNT,ABSPOS,LSTCON

COMMON /LVINSI/ REORG,FULL,RPLACE

COMMON /LVDEL1/ NIJIRET

Note that all variables from labeled common LVSWIT must be set to

LOGICAL*1.
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APPENDIX B

SUBROUTINE CALLING STRUCTURE

This appendix lists all the subroutines in Out-Core GIRS and the GIRS

subroutines called by them:

SUBROUTINE LVSETP
LVFECH
LVGRN()
LVPAGW
LVDRIJR
LVMSA()
LVPACR()
LVF IND
LVN SRT

SUBROUTINE LVMSA( CONNUM)
LVERR()
LVDRRD()

SUBROUTINE LVGLOS
LVERR()
LVPACW
LVDRIJR

SUBROUTINE LVDRRD(CHAN)
LVFRR()

SUBROUTINE LVDRWR
LVERR()

SUBROUTINE LVPAGR (Cl-AN)
LVERR()

SUBROUTINE LVGRN(NODE)
LVLFSH(,)
LVEXCH
LVERR()

SUBROUTINE LVEXCH
LVDRCT
LVHSA()
LVO PEN
LVPAGR()
LVRPLC
LVSUM

SUBROUTINE LVSTAC
LVERR()6



SUBROUTINE LVPOP
LVERR()

SUBROUTINE LVDRCT
LVS TAG
LVFIND
LVFO P

FUNCTION LVLFSH(WORD,BITS)

FUNCTION LVRTSH(WORD,BITS)

SUBROUTINE LVDLEX
LVS TAG
LVPOP
LVFDEX(,...
LVDLET
LVE RR ()

SUBROUTINE LVDLET

SUBROUTINE LVRTRN

SUBROUTINE LVFDEX(INDEX,INDXAfl,KFUNC,KARG,SAVCON)
LVS TAG
LVPO P
LVRTSH(,)
LVEXCH
LVFIND
LVFNV( ....,
LVEXCH
LVBOTM

SUBROUTINE LVFIND
LVERR()

SUBROUTINE LVFNV(INDEX, INDXAD ,KFUNC ,KARG ,SAVGON)

SUBROUTINE LVBOTM
LVEXCH
LVERR()
LVFIND

SUBROUTINE LVINCL
LVFDEX(, ....
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SUBROUTINE LVINEX
LVSTAC
LVPOP
LVNPAG
LVGRN(
LVLFSH(,)
LVRTSH(,)
LVERR()
LVEXCH-
LVNCON
LVFDEX
LVREOR()
LVNSRT
LVFIND
LVOVER

SUBROUTINE LVNSRT
LVUPDT
LVFIND
LVFNV(,....

SUBROUTINE LVUFDT

SUBROUTINE LVREOR (REQCON)
LVERR()
LVEXCHI LVSTAG
LVF INID
LVNSRT
LVDLET
LVPOP

SUBROUTINE LVOVER
LVS TAG
LVDLET
LVPO P
LVNSRT

SUBROUTINE LVNPAG
LVMSA()
LVEXCH
LVO PEN
LVS ET P
LVPAGW
LVR PLC
LVSUM
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SUBROUTINE LVNCON
LVMSA()
LVO PENh
LVSETP
L VPAGW
LVPAGR()
LVRPLC
LVSUM

SUBROUTINE LVERR (DUMP)

SUBROUTINE LVOPEN
LVALUE
LVPAGW

SUBROUTINE LVRPLC
LVSTAC
LVFIND
LVDLET
LVNSRT
LVPOP

SUBROUTINE LVSUM

SUBROUTINE LVALUE
LVDUMP()

SUBROUTINE LVFECH
LVERRO(
LVPAGR()
LVDRRD()
LVDRWR
LVMSA()
LVPAGW

SUBROUTINE LVDUMP (DUMP)
LVERR()
LVWRIT(,)
LVEXCH
LVPAGW
LVCLOS

SUBROUTINE LVWRIT (NBIAS,NUMBLK)
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APPENDIX C

SUBROUTINE LISTINGS

C
C
C

8001 SUBROUTINE LVFDEX INDEX,1 INDXAD,KF'NC, XAR(,SA&VCON)
0002 IMPLICIT INTEGERfA-Z)
8003 LOGICAL*] SNGlBK,SETUP,NX1RAN,INISTR,IN2STR,FDISTR,FD2STR.DLISTR,

IDL2STR,DUMPFI ,CIrRENT,FINDFI ,DLETFI ,NSRTFI ,FDITMP,
2 DL2TMP, IN2TMP ,FP2TMP ,REORG,F1'LL,LSTCON ,RPLACE

0004 COMMON /lVARGS/ IFUINC,IARG.IPOS,ITYP,IVAL,NVAL,NSKIP,ITESTR,
I INCIUD,INDXON,IVA LS' I0),ITYPH(IO),SRCSTF,
2 LNKSITF,SNKSITF, INSTYP

0005 COMMON /IVREGS/ CIURPAG4,REQPAG(4),LSTVPG'44,MSARET,
IHREQPG, NXTMSA ,HACTPG'(2) ,REAI)CT ,USECNT ,DIRPAG,

2 DIRCNT,OITL0C,OIUTDIR(25-6),RWBI'F' P
0006 COMMON /1 VMASK/ MWRITE,NOTIISD,NEWCONFT GMSX MASKSF. MASXPF
0007 COMMON /IVFIAG/ FIOMSK.FI IMSK,FI2MSK,F13MISX.FI4MLSK,FISMSK,FIG67.

I FIAG8,FIAG9,FIAGIO,FIAGI I,FIAGI2,FLAGI3.FIAG14.
2 FIAGIS

0008 COMMON /1 VCRNT/ REGAS? .CTRI PT ,CTRI I,LEASTV, NTFREE, FREE,DREGSP,
I MSA,PAGIOCCUIRENT

0009 COMMON /1 VBIUFR/ PAGSZE,NWCHAN.OI CLJAN ,CMPAND, PAG4DR .BIUFSZE,DIRS-ZF.
I INCORF,HDRSZE,MSDIR,SU!FSZF,BIKSZE,DIRBIK,PAGHD4

0010 COMMON A VIJDVI / THSISA ,REGASPAGENO,CONTNO. INSIPEL,
I IUSECT,HDRFI G,READVIO01DNDH,DNODEHNROWHDROWII

0011 COMMON /IVSWIT/ SETUP,SNGIBK.NXTRN,INISTR,IN2STR.FPlSTR.FP2STR,
I DLISTR.DL2STR. IN2TMP,FP2TWP,DL2TMP,DUMPFI,
2 FINDEI .DLETR ,NSRTFI

0012 COMMON /IVPRAN/ BIIOC,LENGTH,IERR,ERRNUI,BIN-ARY.BCD,MODPE,PAGES,
001 LUN
0013 COMMON /1 VFND! COVNT,ABSPOSLSTCON

0014 COMMON /1VINSI/ REORG,Ft'LL,RPLACE
0015 COMMON /l.VVTR1/ NODSPC'I)

I /I VVTR2/ I.STSPC f I
2 /IVVTR3/ LNXSPC'I)
3 /1IVVTR4/ Fl GSPC iI)

C
D PAUSE 'IN LVFDEX'
C THE PURPOSE OF THE FIND EXECUTIVE ROUTTINE IS TO BRING THE PROPER
C CONTINUANT INTO THE BUFFER. IF THE PROGRAMMER DOES NOTr SPECIFY THE
C CONTINITANT, ALL OF THE CONTINUAINTS OF THAT PAGE WILL BE SEARCHED UNTIL
C EITHER A VALUE IS FOUINP OR'ALL. OF THE CONT INUANTS HAVE BEEN LOOKED AT.
C IF THE CONTINUANT HAS BEEN SPECIFIED, THE SEARCO WILL PROCEED
C To THE NEXT CONTINUTANT ONLY IF FlAG 11 HAS BEEN SET FOR THAT LIST.
C IF THE CONTINUANT HAS BEEN SPECIFIED, THE SEARCI) WILL PROCEED
C TO THE PREVIOITS CONTINUrANT ONlY IF FLAG 10 HAS BEEN SET FOR THAT LIST.
C IF FDISTR IS .TRITE. USER STRATEGY ROUTINE lISRFPI PRECEEDS
C RETRIEVAL ACTION AND CONTINUES IF FINPE! IS .TRITE.
C USRFD2 IS CALLED AFTER THE RETRIEVAL IF FP12STR IS SET TO TRITE.
C

0016 XXX= 1000
0017 IF((FIGSPCCTRI I+REGASP) .OR.FI3MSX) .NE.FlI3MSIC)XXX=XXX*XXX
0019 RFG=NODSPC'DIRSZF+REGAS)
0020 USE=LNKSPC(DIRSE+TSECTr

C IFfUSE.GT.440) XXX=XXX*XXX
C IF((FIGSPC(67).FQ.0).ANP.'FIGSPC'144).EQ.0)) XXX=XXXOXXX

0021 COUNT 0
0022 ABSPOS TABS' IPOS)
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C
C CALL USER'S FIRST RETRIEVAL STRATEGY ROUTINE ?

0023 IF'FPISTR .EQ. .FALSE.) GO TO iee
C
C TO PREVENT RECIRSION, INHIBIT FURTHER CALLS TO USER STRATEGY ROUTINES

0025 FDITMP = FDISTR
0026 FP2TMP = FD2STR
0027 FDISTR .FALSE.
0028 FP2STR = .FALSE.
0029 DLITMP z DLISTR
0030 DL2TNP c DL2STR
0031 DLISTR = .FALSE.
0032 DL2STR = . FALSE.
0033 INITMP = INISTR
0034 IN2TMP = IN2STR
0035 INISTR = .FALSE.
0036 IN2STR = .FALSE.

C
C SET UP FOR FIRST USER ROUTINE

0037 CALL LVSTAC
0038 CALL USRFPI
0039 CALL LVPOP
0040 FDISTR = FDITMP
0041 FP2STR = FD2TMP
0042 DLISTR a DLITNP
0043 DL2STR = DL2TIMP
0044 INISTR = INITMP
0045 IN2STR = IN2TMP

C
C PROCEED WITH RETRIEVAL ?

04 IF(FINPFI .EQ. .FALSE.) GO TO 600
C
C REQPAG(2) IS SET IN CALLING PROGRAM. DEFAULT IS -2 ("ANY" CONTINUANT)
C SEPARATE PREFIX ANP SUFFIX FROM SOTRCE NOPE (IARG) AND LINK (IFUNC)

0048 100 IF(IARG .I.T. 2*0 SUFSZE) RETURN
0050 REQPAG(I) = LVRTS(IARG .ANP. MASKPF, SUFSZF)
0051 SRCSIUF = I ARG . ANP. MASKSF
0052 IF(IFUNC .IT. 20°SUFSZE) RETURN
0054 REQPAG(3) = LVRTSH(IFUNC .ANP. MASKPF, SI-FSZE)
0055 LNKSUF = IFUNC .ANP. MASKSF

C
C IS SAVED INDEX OPTION ON ?

0056 IF'NSKIP .EQ. 1) GO TO 150
0058 REQPAG'2) = SAVCON

C
C REQPAGf2) IS SET AT THE END OF LVFINP TO -2, IF IT IS NOT RESET BY THE
C PROGRAMMER FOR A RETRIEVAL, THEN THE REQUESTED CONTINUANT IS SET TO
C ZERO ANP A SEARCH OF ALL CONTINUANTS IS ALLOWED.
C

0059 150 REQCON = REQPAGf2)
06IF(REQPAG'2) .EQ. -2) REQPAG(2) - 0

C
C-° 0 BRING THE REQUESTED PAGE, CONTINUANT INTO CORE.
C MAKE IT THE CURRENT PAGE, CONTINUANT.
C

0062 ITESTR = -1
0063 200 CALL LVEXCH
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C
C HAVE ALL CONTINVANTS OF REQ(PAGE) BEEN EXAMINED

0064 IF(MSARET .I.E. 0) 00 TO 60e
C
C DESIRED PAGE, CONTINUANT IS NOW IN PLACE.
C ASSUME LIST DOES NOT CONTINUE BEYOND PRESENT CONTINIANT

0066 LSTCON z FALSE.
C
C SEARCH FOR FITNCTION HEAD.

0067 CALL LVFINPC
C FlAG CONTI NUANT AS USED

006$ FIGSPC(CTRIPT+HDRFIG) = FIGSPC'CTRIPTHDRFIG) .AND. .NOT. NOTUSD
0069 LNKSPCiCTRIPT+ISFr) = LNKSPC(CTRI.PT USFCT) + 1

C HAS THE FUNCTION HEAD BFEN FOUND ?
0 IF'ITESTR .GT. 0) GO TO 300

C IF THE CONTINUANT IS NOT SPECIFIED, EXAMINE NEXT CONTINUANT.
0072 IF(REQCON .NE. -2) GO TO 600
0074 REQPAG(2) =-REQPAG(2) + I
0075 GO TO 200

C
C FUNCTI[ON HEAD FOUND
C SEARCH FROM TOP OR BOTTOM OF LIST ?

0076 300 IF(IPOS) 500,600,410
C

0077 40 CALL LVFINP
C
C DOES A PORTION OF THE CORRECT LIST RESIDE ON THIS CONTIN'ANT ?

0078 IF(ITESTR .IT. 0) GO TO 450
C
C BEGIN SEARCH DOWN THE LIST

000410 CALL LVFNV( INPEX, INPXAD,KFVtNC,KARG,SAVCON)
C
C FAG CONTINUANT AS USED

0w1 FIGSPC(CTRIPT FDRFIG) = FIGSPC(CTRIPT+HDRFIG) .AND. .NOT. NOTUSTP
0082 LNKSPC'CTRI.PT+IUSECT) = LNKSPC(CTRI.PT ITSECT) + 1

C
C SUCCESSFrL RETRIEVAL ?

0083 IF(ITESTR .GT. 0) GO t'O 600
C
C DOES THE LIST EXTEND TO ANOTHER CONTINUANT ?

0085 IF(LSTCON .EQ. .FALSE.) GO TO 600
C
C UPDATE REQUESTED CONTINUANT AND BRING INTO THE BUFFER

0087 450 REQPAG(2) = REQPAG(2) + 1
0088 CALL LVFXCH

C
C HAVE ALL CONTINUANTS OF REQ(PAGE) BEEN EXAMINED ?

0089 IF(MSARET .IE. 0) GO TO 600
0091 GO TO 400

C
C SEARCH FROM THE BOTTOM OF THE LIST
C BRING IN CONTINUANT CONTAINING LAST PORTION OF MYI

0092 500 CALL LVBOTM
0093 GO TO 530
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C
0094 520 CALL LVFIND

C
C DOES A PORTION OF THE CORRECT LIST RESIDE ON THIS CONTINUANT ?

09 IF'ITESTR .IT. 8) GO TO 58
C
C BEGIN SEARCH UP THE LIST

0097 530 CALL LVFNV' INPEX, INIXADKFUTNC.KARG,SAVCON)
C
C FlAG CONTINUANT AS USED

0098 FI.GSPC'CTRI.PT UDRFI.G) = FIGSPC'CTRIPT HDRFI. . AND. NOT. NOTUSP
0099 LNKSPC(CTRIPTItUSECT) = LNKSPC'CTRIPT*I'SECT) * I

C
C SUCCESSFUL RETRIEVAL ?

0100 IF(ITESTR .9r. 0) GO TO 684
C
C DOES THE LIST EXTEND TO ANOTHER CONTINUANT ?

0102 IF'LSTCON .EQ. .FALSE.) GO TO 600
C
C UPDATE REQUESTED CONT I NUANT

0104 550 REQPAG(2) -REQPAG42) - I
C
C HAVE ALL CONTINUANTS OF REQ(PAGE) BEEN EXAMINED ?

0105 IF(REQPAGf2) .IT. 0) GO TO 600
C
C BRING REQ(P,C) INTO THE BUFFER

0107 CALL LVEXCH
018 GO TO 520

C
C CALL SECOND USER RETRIEVAL STRATEGY ROUTINE ?

0109 600 IF(FP2STR .EQ. FALSE.) GO TO 700
0111 FPITMP = FPISTR
0112 FP2TNP = FP2STR
0113 FPISTR = .FALSE.
0114 FP2STR = .FALSE.
0115 DLITMP a DLISTR
0116 DL2TMP = DL2STR
0117 DLISTR = .FALSE.
Ott8 DL2STR .FALSE.
0119 INITMP = INISTR
0120 IN2TMP - IN2STR
0121 INISTR = .FALSE.
0122 IN2STR = .FALSE.
0123 CALL LVSTAC
0124 CALL USRFP2
0125 CALL LVPOP
0126 FPISTR - FDITMP
0127 FP2STR = FP2TMP
012S DLISTR = DLITMP
0129 DL2STR = DL2TMP
0130 INISTR = INITMP
0131 IN2STR aIN2TMP

C
C RESET 'REQUESTED CONTINUANT' DEFAULT TO 'ANY'

0132 700 REQPAG(2) = -2
C RESET TO DEFAULT VALUES

0133 IPOS i !
0134 ITYP = 3
0135 RITRN
0136 ENP
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C
C
C0001 SUBROUTINE LVFINP

0002 IMPLICIT INTEGERIA-Z)
003 LOGICAL' I SNO! BK,SETUP,NXrTRAN, IN ISTR, 1N2TR,FP1STR,FD2STR,DLlSTR,

IDL2STR.DUNPFI ,CVTRENTFINPFI ,DLETFI ,NSRTFI,
2 DL2TMP *IN2TNP ,FP2TMP ,REORO*FVLL , LSTCON.RPLACE

0004 COMMON /IVARGS/ IFPUNC,IARG,IPOS,ITYP,IVAL,NVAL,NSKIP,ITESTR,
I ~INCIUD,INPXON,IVALS(1),ITYPI(IO),SRCSUF,

2 LNKSUF ,SNKSUF,*I NSTYP
000s COMMON /IVREGS/ CU'RPAG'4),REQPAO(4),ISTVPG'4),MSARET,

1 HREQPG,NYTMSA,HACTPG(2) ,READCT,USECNT,DIRPAG,
2 DIRCNT,OTrL)C.OUTrDIR'2S6) ,RWIBF' 1)

0006 COMMON /1 VMASK/ MWR ITE, NOTUSD, NEWCON ,FI.G XNIASKSF ,MASKPF
0007 COMMON /IVFI.AG/ FIONSK,FI INS,FIZMS,FI.3MS,I4NSK,FISNMSX,.F1G67,

I FIAGR,FIAG9Q,FIAG10,FI.AGII,F1.AG12,FI.AGI3,FI.AG14,
2 FIAGIS

0008 COMMON /1 VCRNT/ REGASP ,CTRI PT,CTRI I ,LFASTV ,NTFREE, FREE *DREGSP,
I WSA, PAGI OC, CURENT

0009 COMMON /1 VBUFR/ PAGSZE, NVCHAN .01ClIAN, CMPANP ,PAGHDR , BUFSZE ,DIRSZE,
I INCORE,HDRSZ,NSADIR,SUFSZF,BIKSZE,DIRBIC,PAGBD4

0010 COMMON /1 VHDVI/ TFISNSA,REGAS,PAGENO,CONTNO, INSPEL,
1 USECT,HDRFI.G,READVI ,OIDNIba,DNOPEI,NROI1,DROWP

0011 COMMON /IVSWIT/ SETUP,SNGIBK,NXTRAN,1NISTR, IN2STR,FPISTRFP2STR,
I DLISTR,DL2STR, 1N2'TNP,FP2TWP,DL2TMP,DUNPFI.,
2 FINPFI ,DLETFI ,NSRTFI

0012 COMMON /1 VPRAX/ BUFI.OC,LENGTH, IERRERRNITM,BINARY,BCP,NOPE,PAGES,
I LIJN

0013 COMMON /1 VADDR/ IADD *THIS, ISTHED ,LOC, LAST, LASTLC
0014 COMMON /1 VF14P/ COUTI*ABSPOS, LSTCON
0015 COMMON /I.VINSJ/ REORG,PULL,RPLACE
0016 COMMON /IVVTRI/ NOPSPCf1)

I /1 VVTR2/ LSTSPC4I)
2 /IVVTR3/ LNKSPCI)
3 /I.VVTR4/ FI.GSPC'l)

C
C IADD = (RELATIVE) COMPUTED FUNCT ION ADDRESS
C THIS = (RELATIVE) LOCATION OF FUNCTION ON CONFI ICT LIST
C LOC -(RELATIVE) LOCATION OF RETRIEVED VALUE
C LSTHED - -1, SINGl.E VALUED LIST
C =0, NO LIST IS FOUNP
C >0, (RELATIVE) ADDRESS OF FIRST VALUE
C 1TESTR = 1, RETRIEVAL IS SUCCESSFUL (IVAL zRETURNED VALUE)
C -I, RETRIEVAL IS FAILURE (IVAL = SOURCE NOPDE)
C
D PAUSE 'IN LVFINP'

0017 ITESTR = 1
0018 IADD = SRCSUF + LNKSUF
0019 IFfIADD .GT. PAGSZE) IADD =IADD-PAGSZE
0021 IF'IADD .IE. PAGSZF) GO TO 2

C
C IFUNC OR IARG ARE INCORRECT , STOP

0023 TYPE 3, IFUNC,IARG
0024 3 FORMAT(//,' ""*ERROR""* LINK ',15,' OR SOURCE NOPE ',15,' ARE

I UNPEFINED' ,/)
0025 ERRNlfM = 40
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o826 DUMP 0 8
0827 CALL LVFRRIDUMP)
002V STOP

C
0029 2 LSTHED - 0
0030 THIS * IADD
0031 IF"(FIGSPC'CTRII * THIS) .AND. FISSK) .EQ. 8) 00 TO 99

C
C SEARCH CONFIICT LIST FOR KEY (IFITNC OR LINK)

0033 1 IF'NOPSPCfCTRI I + THIS) .EQ. IFUNC) GO TO 4
0035 LAST - THIS
0036 THIS = LNKSPC(ClRI I - THIS)
003 IFi(FIGSPCVCTRI I + THIS) ,AND. FISNSK) .NE. 0) 00 TO 99
0039 00 TO I

C
C THE FUINCTION HAS BEEN FOUNP.
C TEST FOR SINGlE VALUE LIST (SVI) OR NULTIVALUED LIST (MVI).

0040 4 IF'(FIGSPC'CTRII + THIS) .AND. FIOMSK) .NE. 0) GO TO 14
C
C SINGIE VALUED LIST.

0042 LSTHED = -1
0043 LOC - THIS
0044 IVAL - LSTSPC'CTRI. I + LOC)
0045 RETURNC

C MULTIVALUED LIST. OBTAIN FIRST VALUE.
0046 14 LSTHED - LSTSPC'CTRI.I + THIS)
0047 LOC - LSTHED
0048 IVAL - NODSPCICTRII # LOC)
0049 LASTLC = LNKSPC'CTRI! + LST E)
0050 RETURN

C
C FUNCTION IS NOT ON THIS CONTINItANT

0051 99 ITESTR = -1
0052 IVAL = IARG
0053 RETURN
0054 ENP
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-aft __AC

C

0001 SUBROUIINE LVFNV' I NPEX. INPXAD, KFUTNC, KARG. SAVCON)
0002 IMPLICIT INTEGPER'A-Z)
0003 LOGICAL*] SNG;IBX,STUP.NYTRA.N,INISTR,IN2STR,FPISTR,FP2STR.DLISTR.

I DL2STR,DUMPFI ,ClrRFNT ,FINPFI ,DLETF1 ,NSRTFI,
2 DL2TMP, IN2TMP ,FP2T MP ,RFOitG;,FUTLL *LSTCON,*RPLAC'F

0004 COMMON /IVARGS/ IFUTNC,IARG.IPOS,ITYP,IVAL,NVAL.NSKIP,ITESTR.
1 INCIUD.INPXON.IVALS'IO),ITYPI(10),SRC.SUF,
2 LNKSTF , SNKSIIF. 1 NSTYP

0005 COMMON /1VREGS/ CUTRPAG'4i .RFOPAG'4) ,LSTVPG'4) ,MS.ARET,
HREQPG,NXTMSA ,HACTPG'2) ,READCT,USECNT,DIRPAG,

2 DIRCNT OUlTLOC,OTTDIR(256) ,RWBIUF( 1)
0006 COMMON /1 VMASK/ M~ilRITE *NOTUSP , NECON.F! 0)15K. ASKSF * MASKPF
0007 COMMON /1 VFI AG/ Fl OMSX ,FI iMSK ,FI 2)1K, FI.3)SK F1 4MSK ,F 5MfSK,FJ 067,

F IAGk, FI AG9 , FlAG10, Fl. AGI , FI AG I2FlAGI13, FIAG 14,

0008 COMMON /1 VCRNT/ REGASP,CTRI PT,CTRII1,LEASTV,N-FRFE,FREEDREGSP,
I NSA *PAGI OC, CURENT

0009 COMMON /1 VBUIFR/ PAGSZE, NWCI)AN ,OlCHAN ,CMPANP *PAGI)DR ,BIFSZE, DI RSZE,
I INCORE,HDRSZ,IISADIR.SIIFSZE,BIKSZE,DIRBIK,PAGW4

0010 COMMON /1 VHDVI / THSMOSA ,RFGAS,PAGENO, CONTNO. INSI'EL,
USECT ,HDRFI G, RFADVI. , OI.DNPH,DNOPEH,NROWJ,DROW)

0011 COMMON /IVSWIT/ SETUP,SNGj1BK,NYTRAN,INISTR,1N42STRFP1STR,FD2STR.
I DLlSTR,DL2STR, IN2TIP,FP2TMP,DL2TMP,DUNFFI.,
2 FINUIFI ,DLETFI .NSRTFI

0012 COMMON I! VPRAM/ BI'F[OC.LENGTH, IERR,ERRNUTM,BINARY,BCP,NOPE,PAGS.
1 LUN

0013 COMMON /IVADDR/ IADD,THIS,L-STHED,LOC,L4ST,LASTLC
0014 COMMON /1 VFNP/ COUTNT, ABSPOS, LSTCON
0015 COMMON /I.VINSI/ REORG,FI:LL,RPLACE
0016 COMMON /IVVTRI/ NOPSPC'I)

I /IVVTR2/ LSTSPC'I)
2 /IVVTR3/ LNKSPC'I)
3 /IVVTR4/ FIGSPC'I)

0017 DATA NFIAG4/ 177767/
C
C LYFINP 14UST BE CALLED IMMEDIATELY PRIOR TO THE CALL TO THIS ROUTINE
C INPUT IS EXPECTED THRUT COMMONS LVARGS, LVFNP, AND LVADDR. THIS ROUTINE
C SEARC11ES THE MULTIVALUE LIST FOR THE IPOS'TH VALUE OF THE REQUESTED
C TYPE. IF SVI, TYPE MUST BE EITHER UNSPECIFIED OR CORRECT.
C
C DOES THE F1TNCT ION EXIST?
D PAUSE 'IN LVFNV'

0018 IF' ITESTR .IT. 0) 0O TO 700
0020 IF'LSTHED .GT. 0) GO TO 100

C SYX - DOES FUNCTION QUALIFY ?
0022 IF(ABSPOS .NE. 1) GO TO 699
0024 IF(ITYP -EQ. 3) GO TO 700
0026 ISTYP = (FIGSPCtCTRIl + LOC) .A1). FI067)
0027 IF'ISTYP EQ. 3)[STYP =2
0029 IF(ISTYP .NE. ITYP) GO TO 699
0031 GO TO 700

C
C MVI - FIRST VALUE HAS ALREADY BEEN FOUTND BY LVFINP

0032 100 IF(IPOS .EQ. 1 .AND. ITYP .EQ. 3) GO TO 500
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C
C 000 BEGIN SEARCH
C IF THE SAVED INDEX FACILITY IS NOT TO BE USED. GO TO 2@0

0034 120 IFINSKIP .EQ. 1) 00 TO 29
0036 IF(INPEX .EQ. 0) GO TO 290

C
C SAVED INDEX CAN'T BE USED IF IMMEDIATE PAST HISTORY = . EXED
C INSERTION OR DELETION.

003$ IF,(FIGSPCICTRII * THIS) .AND. FI4MSK) .NE. 0) 00 TO 20
C
C SAVED INDEX CAN'T BE USED IF SOtRCE NOPE OR LINK HAVE BEEN C1ANGED

6040 IFf(KFIrNC .NE. IFINC) -OR. (KARO .NE. IARG)) GO TO 20
C
C SAVED INDEX CAN'T BE USED IF DIRECTION OF SEARCH HAS SWITCHED

0842 IF((IPOSDINDE) .IE. 0) 00 TO 20
6044 NPX - FIGSPC(CTRII + INPXAD)

C
C SAVED INDEX CAN'T BE USED IF VALUE AT SAVED INDEX HAS BEEN MOVED

0045 IF'(NDX .ANP. FISMSK) .NE. 0) GO TO 200
C
C SAVED INDEX CAN'T BE USED IF VALUE AT SAVED INDEX HAS BEEN REMOVED

0647 IF' (NPX .ANP. FI IMSK) .EQ. 0 GO TO 290C
C IS SEARCH FROM BEGINNING FASTER THAN FROM SAVED INDEX

0049 KNPEX - IABS'INDEX)
685 IF'ABSPOS .IT. 2) (0 TO 290
0052 IF'(ABSPOSABSPOS) .IE. KNPEX) 00 TO 290

C
C SAVED INDEX CAN BE USED, BEGIN SEARCH AT INPXAD.

0054 LOC = INPXAD
C FIND RELATIVE DISTANCE FROM SAVED INDEX AND DETERMINE WPETHER TO
C COItNT UP OR DOWN. IF REQUESTED POSITION IS CIOSFR TO THE BEGINNING
C OF THE LIST THAN THE SAVED INDEX, COUNT UP, OTHERWISF, COUNT DOWN.
C

60S LENGTH = INDEX- IPOS
0056 ABSPOS = IABS(LENGTH)
6057 IF(LENGTH) 300,450,170

C
COUNT UP FROM INDXADD
C

6058 170 ITOP = 0
6059 GO TO 420

C
C DO NOT USE SAVED INDEX. START FROM THE BEGINNING OR END OF LIST
C

0060 200 FIGSPC(CTRII * THIS) - FIGSPC4CTRII + THIS) .AND. NFIAG4
0661 IF'IPOS) 400,699,320

C
COUNT DOWN
C

0062 3e LASTLC = LOC
063 LOC - LSTSPC'CTRI.I + LOC)

0064 IF((FIGSPCICTRII + LOC) .AND. FIOMSK) .NE. 0) 00 TO 600
0066 320 IF'ITYP .EQ. 3) GO TO 330
0060 ISTYP - (FI GSPC'CTRII + LOC) .AND. F1067)

6 IFISTYP EQ. 3)ISTYP - 2
0071 IF, ISTYP .NE. ITYP) 00 TO 300
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07 330 COUNT COUNT+1
0074 IFCOUNT .NE. ABSPOS) GO TO 300
067 GO TO 450

C
COUNT UP FROM THE BOTTOM OF THE LIST
C

0077 400 ITOP m 1
0078 420 LOC = LNKSPC(CTRI I + LOC)
0079 IF ITOP .EQ. 1) GO TO 430
0081 IF'(FIGSPC'CTRI.I + LSTSPCCTRI1 + LOC)) .ANP. FIOM4SK) .NE. 0)

I GO TO 650
08 430 ITOP a 0
0084 IF' ITYP .EQ. 3) GO TO 440
0086 ISTYP = (FIGSPC(CTRI.1 + LOC) .ANP. FP067)
0087 IF(ISTYP .EQ. 3)ISTYP a 2
0089 IF(ISTYP .NF. ITYP) GO TO 420
0091 440 COUNT = COUNT+I
0092 IF(CO1TNT .NE. ABSPOS) GO TO 420
0094 450 IVAL - NOIDSFC'CTRI I + LOC)

C
C SAVE INDEX PARAMETERS AFTER SUCCESSFUL RETRIEVAL
C

009S 500 IF(NSKIP .FQ. 1) GO TO 700
0097 KARG = IARG
0098 KFVNC = IFINC
0099 INPXAD = LOC
0100 INDEX = IPOS
0101 SAVCON z CURPAG(2)
0102 GO TO 700

C
C POSSIBE FAILURE. DOES MVI EXTEND FORWARD TO ANOTHER CONTINITANT

0103 600 IF'(FIGSPC(CTRII + LASTLC) ,ANI. FIAGII) .EQ. 0) GO TO 699
0105 LSTCON = .TRITE.
0106 GO TO 699

C
C POSSIBL1E FAILURE. DOES NVI EXTEND BACKWARD TO ANOTHER CONTINUANT

010? 6.50 IFI(FIGSPC(THIS) .AND. FIAGIO) .EQ. 0) GO TO 699
0109 LSTCON .TRUE.

C
C FAILURE EXIT

0110 699 ITESTR = -1
0111 IF(NSKIP .EQ. 0) INDEX 0
0113 IVAL = IARG

C
C SUCCESS EXIT, SET DEFAULTS.

0114 700 ITYP = 3
0115 RETURN
0116 END
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C
C
C

0001 SUTBROUTrINE LVBOTM
0002 IMPLICIT INTEGFR'A-Z)
0003 LOGICAL01 SNGIBK,SETUP,NXTRAN,INISTR,IN2ST'R,FPISIR,FP2STRDLISTVR,

I DL2STR,DUMPFI ,CUTRFNT,FINPFI ,DLETFI ,NSRTFI .BAKCON.
* 2 DL2TMP *IN2TMP ,FP2TMP ,REORG, FILI.,LSTCON, RPLACE

0004 COMMON /IVARGS/ IFlNC,IARG.IPOS,ITYP,IVAL,NVAL,NSXIP,ITESTR.
I INCIUD.INPXON.IVALS'I0),ITYPI(I),SRCSIF,

2 LNKSUTF,SNKSUTF.INSTYP
0005 COMMON /IVREGS/ CIURPAG4.REPAG4),ISrVPGi4),NsARET,

I HREQPG.NXTWSA ,HACTPG'2) ,READCT,USECNT .DIRPAG,
2 D IRCNT, O1TTLOC, OVTD IR (256) ,RWBTF II )

0006 COMMON /1 VNASK/ )IWR ITE, NOTUSP, NFWCON, F!GMSK, MASKSF. )ASKPF
0007 COMMON IVFI AG,' FIOM(SK,FtI ISK,FI2MISK,FI3MSK.FI4MSK,FISMSX.FIG67,

I FIAG$,FIAG9Q,FIAGIO,FIAGI I,FIAG12,FIAG13,FIAG14,
2 FIAGIS

0008 COMMON /1 VCRNT/ REGASP ,CTRI PT ,Cf RI1I,LEAST' ,NTFRFEFREE,DREGSP,
I NSA. PAGI OC. CITRENT

0009 COMMON /1 VBUTFR/ PAGSZE ,NIWCHAN,.01CHAN ,CMPANP ,PAGHUR, BtFSZE DIRSZE,
I INCORF,HDRSZE.NSADIR,SUTFSZE,BIKSZE,DIRBIK,PAGH;D4

0010 COMMON /1 VHDVI/ THSMSA * REGAS, PAGENO,CONTN0, INSPEL,
I USECT ,HDRFI G,READVIO01DNPH,DNOPEH,NROW1,DR0IWH

0011 COMMON /IVSWIT,' SETUP.SNGIBX.NXTRAN,INISTR,IN2STR.FP1ISTR,FP2STII,
I DLISTR,DL2STR.IN2TMP,FP2TMP,DL2TMP,DUMPFI,

2 Fl NPFI ,DLEI'FI ,NSRTFI
0012 COMMON /1 VPRAM/ BITFI OC,LENGTH, IERJ1,ERRNU'M,BINARY,BCP,MOPE,PAGFS,

I LUN
0013 COMMON /IVADDR/ IADD,THIS.LSTHED,LOC,LAST,LASTLC
0014 COMMON /1 VFND/ COUNT, ABSPOS. LSTCON
0015 COMMON /1 VINSI/ REORG,FUTLL,RPLACE
0016 COMMON /1 VPELI/ NITMRET,BAKCON
0017 COMMON /IVVTRI/ NOPSPC'I)

I /IVVTR2/ LSTSPC(I)
2 /IVVTR3/ LNKSPC' I)
3 /1IVVTR4/ F1.GSPC 1 1)

C
C THIS ROUTTINE BRINGS INTO THE BUFFER THE LAST CONTINVANT OF A PAGE WPICH
C CONTAINS A PORTION OF THE REOUESTED LIST.
C ASSUIME THAT THE BUFFER CONTAINS THE CONTINUANT WHICF HOI DS THE FIRST
C PORTION OF THlE MVI..
C
D PAUSE 'IN LVBOTM'

0018 TMPREQ =CUTRPAGt2)
C SVI ?

0019 100 IF'LSTHED .GT. 0) 00 TO 120
0021 LASTLC =THIS
0022 GO TO 140

C
C GET FIRST "VALUE' ON MVI

0023 120 ISTLOC = LSTSPC'CTRII 1+ THIS)
C
C GET LAST "VALUE' ON MV!

0024 LASTLC = LNKSPC(CTRI I + ISTLOC)
C
C DOES THE LIST ENP ON THIS CONTINUTANT ?
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0025 140 IF4(FIGSPCCTRII + LASTLC) .AND. FIAGII) .EQ. 0) RFTURN
0027 LSTCON = TRITE.

C EXAMINE NEXT (SEQUENTIAL) CONTINITANT FOR A PORTION OF THE MVI

002S 200 RFOPAG(2) = REQPAG42) + I
002- CALL LVEXCH

C
C ERROR IF SET OF CONTINUANTS IS EXHAUSTED

0030 IF'MSARET .GT. 0) GO TO 250
C NO ERROR IF SEARCH ORIGINATED FROM LVIILEX

0032 IF'BAKCON .E. .FALSE.) GO TO 220
0034 REQPAG'2 = TMPREQ
0035 RETURNC
0036 220 ERRNUM r 42
0037 DUMP = 0
0038 CALL LVERR(DUMP)
0039 STOP

C
C DOES THIS CONTINUANT CONTAIN A PORTION OF THE MVI ?

0040 250 CALL LVFINP
0041 IF( ITESTR .IT. 0) GO TO 200
0043 TMPREQ = REQPAGf2)
0044 GO TO 100
0045 END
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C
C
C

0001 SUBROUtTINE LVINEX
0002 IMPLICIT INTEGFR'A-Z)
0003 LOGICAL*l SNGIBK,SFTUP,NY(TRAN,INISTR,IN2STR,FPISTR,FP2STR,DLISTR,

IDL2STR,DUNIPFI.,CIrRENT,FINPFI ,DLETF[ ,NSRTFI ,FPITMP,
2 DL2TMP,IN2TMP,FP2TMP,INSIDE,FILL,RORG,LSTCON,NXTCON,
3 RPLACE

000.4 COMMON /IVARGS/ 1FIINC,IARG,1POS,ITYP,IVAL,NVAL,NSK1P,ITESTrR.
IINCI.UD, 1NPXON ,IVALS(I 1) ,ITYP I( 1 , SRCSUIF,

2 LNKSUtF ,SNKSUIF. 1 NSTYP
0005 COMMON /1 VREGS/ CUTRPAG(4).REQPAG(4),LSTVPG(4) ,MSARET,

I HREQPG,NXTMSA,HACTPG(2) ,READCT,USECNT,DIRPAG,
2 DIRCNT,OIUTLOC,OTTDIR 2S&) ,RWBUTF'1)

0006 COMMON /1 VMASK/ MWR ITE, NOTUSP, NFWCON ,Fl GMSK , MASKSF,*MASKPF
0007 COMMON /IVFIAG/ FIOMSK,FI IMSX,FI2MSK.FI3MSK.FI4MK.KFI.5NSK,F1G67,

I FIAGB;,FIA09-,F1AGI0,FIAGII,FIAGI2,FIAG]3,FIAG14,
42 FIAGIS

000:8 COMMON /1 VCRNT/ REGASP ,CI RIT ,CTRI.1, LEASTV,*NTFREE ,FREE, DREG;SP,
I MISA, PAGI OC, CUTRENT

0009 COMMON /1 VBIUFR/ PAGSZE ,NWCIJAN ,OI CHAI*CMP ANP, PAGI4DRBtUFSZE, DI RSZE,
I ~ INCORE,HDRSZE,MSADIR,SUIFSZE,BIKSZE,DIRBIK,PAGPD4

0010 COMMON /1 VEDVI / THSMSA ,REGAS,PAGENOCONTNO, INSPEL,
IUSECT,HDRFI.G,READVI ,O1 DNDH ,DNOPEH ,NROWII,DROWuiI

0011 COMMON /IVSidIT/ SETIJP,SNG1BK,NTRAN,INISTR,!N2STR.FPISTR,FP2STR.
I DLISTR.DL2STR, IN2ThP,FP2TM(P,DL2TMP,DUM4PFI,
2 FINDFI ,DLETFl ,NSRTFI

0012 C0M)VON /IVPRAM/ BIFIOC,LENGTH,IERR,ERRNVTM,BINARY,BCP,MOPE,PAGES,
I LUN

0013 COMMON /IVADDR/ IADD,THIS,LSTHED,LOC,LAST,LASTLC
0014 COMMON /I VFNP/ COUTNT, ABSPOS, LSTCON
0015 COXM:AON /IVINSI/ RFORG.FIULL,RPLACE
0016 COMMON /IVVTRI/ NOPSPC'I)

1 /IVVTR2/ LSTSPC' 1)
2 /IVVTR3/ LNKSPC(I)
3 /IVVTR4/ FlGSPCf1)

C
0017 DATA INSIDE /.FALSE./

C THlE INSERT EXECUITIVE ROUTINE COMPLETES THE TRIPLE IF NECESSARY AND
C OBTAINS THE CORRECT P.C FOR SUBROUTINE LVNSRT TO OPERATE ON.
C
C IS LVNSRT BEING CALLED FROM AN INSERT STRATEGY ROUTTINE ?
D PAUSE 'IN LVINEX'

0018 IF' INSIDE .EQ. .TRIIE.) GO TO 100
C
C TO PREVENT RECURSION. SAVE THlE FIND STRATEGY FIAGS AND TURN THEM OFF

0020 FPITMP =FPISTR
0021 FP2TMP =FD2STR
0022 FDISTR = .FALSE.
0023 F112STR = FALSE.

C
C CALL USER'S FIRST INSERT STRATEGY ROUTINE ?

0024 IF' 1NISTR .EQ. FALSE.) GO TO 100
C
C TO PREVENT RECURSION, INFIBIT CALLS TO ALL USER STRATEGY ROUTTINES
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0026 INITMP = INISTR
0027 IN2TMP = IN2STR
002S INISTR = .FALSE.
0029 IN2STR = .FALSE.
0030 DLITMP = DLISTR
0031 DL2TMP = DL2STR
0032 DLISTR = .FALSE.
0033 DL2STR = •FALSE.

C
C SET UP FOR FIRST USER ROUTINE

0034 CALL LVSTAC
0035 INSIDE = .TRUE.
0036 CALL USRINI
0037 INSIDE = .FALSE.
003k CALL LVPOP
0039 INISTR = INITMP
0040 IN2STR = IN2TMP
0041 DLISTR = DLITMP
0042 DL2STR = DL2TMP

C
C PROCEED WITH INSERTION ?

0043 IF'NSRTFI .EQ. .FALSE.) GO TO 1000
CC 0** ENSURE THAT THE TRIPLE IS COMPLETELY DEFINED *,

C 0o* BRING IN RFQ(P,C), DEFINE AS CURRENT(P,C)
C TEST SOURCE NODE

C IARG = -1 PLACE ON NEW PAGE AND DEFINE
C z 0 PLACE ON CURRENT PAGE AND DEFINE
C =N<2**SUFSZE, PLACE ON PAGE N AND DEFINE

0045 100 NYTCON = FALSE.
0046 RCON = REQPAG2)
0047 IF(IARG EQ. -1) REQCON = -1
0049 IF 1 ARG) 110,120,130

C
C PLACE ON NEW PAGE (CONT = 0)

0050 110 CALL LVNPAG

C PLACE ON CURRENT PAGE (AND CONT) AND DEFINE SUFFIX
0051 120 CALL LVGRN'SRCSUF,

C
C RECONSTRUCT I ARG

0052 IARG = LVIFSH (CURPAGlI),SIFSZE) .OR. SRCSUF
0053 GO TO 20

C
C A SPECIFI" PAGE IS REQUESTED
C IS ONIY THE SUFFIX DEFINED ? (IF SO, IT IS A PAGE REQUEST W/O SUF)

0054 130 IF(IARG .GE. 2**SUFSZE) GO TO 140
0056 REQPAG(l) = IARG
0057 GO TO 145
0058 140 REQPAG'b = LVRTSH(IARG.SUFS ZE)

C
C IMPROPER PAGE REQUEST ?

0059 IF'REQPAG(I) .IE. HACTPGfI)) GO TO 145
0061 ERRNUM = 60
0062 DUMP = 0
0063 CALL LVFRR(DUMP)
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0064 STOP
C
C TEST "REQUESTED CONTINITANT"
C REQPAGt2) >= 0, CONTINUANT SPECIFIED
C -I, NEW CONTINUANT
C -2, ANY CONTINIANT
C -3, CURRENT CONTINUANT IF CURRENT PAGE = REQUESTED PAGE

0065 145 IF'REQPAG'2) .GF. 0) 00 TO 155
0067 IFiREQPAG(2) + 2) 150,160,170

C
C CURRENT CONTINUANT OF REQUESTED PAGE IF ALSO CURRENT PAGE

0068 150 REQPAG(2) = ClTRPAG(2)
0069 IF(REQPAG(l) .NE. CURPAG'I)) REQPAGf2) = 0

C
C BRING IN PROPER CONTINUANT

0071 155 CALL LVEXC4
0072 157 IF'IARG .GE. 20*SI'FSZE) GO TO 2000074 G0 TO 120

C

C CONTINITANT NOT SPECIFIED, SET TO ZERO
0075 160 RFQPAG(2) = 0
0076 GO TO 155

C

C CREATE NEW CONTINITANT
0077 170 CALL LVNCON
0078 GO TO 157C

C TEST I FUNC AND RECONSTRUCT IF NECESSARY
0079 200 IF IFUNC .GE. 29*SUFSZE) GO TO 300
0081 TEMPAG = RFOPAGf1
0082 REQPAG 1) = IFUNC
0083 IF'IFITNC .EQ. 0) RQPAG(I) = CI1RPAG(I)
0085 RFQPAG(3) = REQPAG'1)
08CALL LVGRN'LNKSUF)
0087 IFVNC = LVIFSH(REQPAG(3),SITFSZE) .OR. LNKSUF
0088 REQPAG'1) = TEMPAG

C
C TEST THE SINK NODE AND RECONSTRUCT IF NECESSARY
C RANDOM NINBER ?

0089 300 IF(ITYPI(1) .NE. 0) GO TO 400
0091 IF'IVALS(') .GE. 2°*SIFSZE) GO TO 400
0093 TEMPAG = REQPAG1)
0094 IF(IVALS(1)) 310,320,330

C
C SINK NODE POINTS TO NEW PAGE

0095 310 RFQPAG'4) = HACTPG'I) + I
0096 GO TO 340

C
C SINK NODE POINTS TO CURRENT PAGE

0097 320 REQPAG'4) = CI!RPAG'I)
0098 GO TO 340

C
C SINK NODE POINTS TO DIFFERENT PAGE

0099 330 REQPAG14) = IV.LS'1)
0100 340 REQPAG'I) = REOPAG44)
0101 CALI. LVGRN'SNKSITF)
0102 REQPAG 1 = TEI4PAG
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0103 IVALS'I) = LVIFSP(REOPAG(4),STFSE) .OR. SNKSVF

C BEGIN SEARCH FOR EXISTING LIST
0104 400 FULL = .FALSF.
0105 IF'INPXON NE. 0) GO TO 420

C
C 'NORMAL' INSERTION, FIND BOTTOM OF LIST

0107 410 IPOS = -1
0108 420 TEMPOS = IPOS
0109 TMPREQ = RFQPAG(2)
0110 CALL LVFPEX
0111 REQPAG(2) = TMPRFQ
0112 IPOS = TEMPOS

01 C LIST FOUND ON REQUESTED CONTINUANT ?
0113 IF(ITESTR .GT. 0) GO TO 500

C REQUEST FOR NEW CONTINUANT (OR PAGE)?
" 0115 IF(RRQON .EQ. -1) GO TO SW0

C
C PLACE NFW LIST ACCORDING TO RFQPAG'2) BUTr FIRST SEARCH¢ ELSEWHERE

0117 IPOS = TEMPOS
0118 TMPREO = REQPAGf2)
0119 REQPAG'2) = -2
0120 CALL LVFPEX
0121 IPOS = TEMPOS
0122 RFQPAG'2) = TMPREQ

C
C FOUND LIST ON DIFFERENT CONTINUANT ?

0123 IF'ITESTR GT. 0) GO TO 450
C
C LIST DOES NOT EXIST ON ANY CONTINITANT

0125 IPOS = TEMPOS
0126 CALL LVFPEX
0127 IPOS = TEMPOS
01'>8 RFQPAG'2) = TMPRFQ
0129 GO TO 500C

C IF CONT WAS NOT SPECIFIED, LIST FOUND ON NON-ZERO'TH CONTINUANT
C OTHERWISE, LIST WAS FOUTND ON THE 'WRONG CONTINUANT AND MVI MlUST
C BE REORGANIZED AND PLACED ON RFOCON

0130 450 IFREQCON .EQ. -2) GO TO 500
0132 RFORG = .TRITE.
0133 CALL LVRFORfREQCON)
0134 REORG = .FALSE.
0135 GO TO 800

C
C PERFORM INSFRTION

0136 500 CALL LVNSRT
0137 IF(.NOT. FULL) GO TO 800

C
C CONTINUANT IS FULL, PLACE ON NEXT CONTINUANT IF SPACE IS AVAILABLE

0139 FULL = FALSE.
C
C SPECIAL HANDLING FOR OVERFIOW ON INDEXED INSERTION

0140 IF'INDXON *NE. 0) GO TO 600
C
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C DOES A PORTION OF THE VVI RESIDE ON THE CURRENT CONTINUANT ?
0142 505 IFITESTR .IE. 0) GO TO 520

C
C SET lVI CONTINUATION FLAG

0144 FIGSPC'CTRI I+IASTLC)-FI.GSPC(CTRI I IASTLC) OR. FIAGI I
0145 NXTCON = .TRUE.
0146 520 REQPAG'2, = REQPAG'2) + 1
0147 F1 GSPC(CTRI.PT+HDRFIG)sFIlGSPCCTRIPT HDRFIG) .AND. .NOT. NOTUSP

I .OR. UWRITE
0148 CALL LVEXCH
0149 IF'WSARET .I.E. 0) CALL LVNCON
0151 CALL LVFINP
0152 GO TO 500

C
C OVERFLOW ON INPEXED INSERTION

0153 600 IF(IPOS .EQ. -1) GO TO 505
0155 CALL LVOVER
0156 GO TO 505C

C RESET CONTINUANT USAGE RATIO
0157 800 IF(RPLACE .EQ. .TRUE.) GO TO 820
0159 LNKSPC'CTRIPT+INSPEL) = LNKSPC'CTRIPT+INSDEL) + NVAL

C
C .CONTINIUANT HAS BEEN MODIFIED

0160 820 FIGSPC(CTRI.Fr. DRFI.G)=FIGSPC'CTRIPT+FDRFIG) .ANP. NOT. NOTUSD
I .OR. MWRITE

0161 NODSPC'CTRIPT+REGAS) = REGASP
C
C IF LIST IS CONTAINED ON MORE THAN ONE CONTINUANT,
C SET BACK POINTING FIAG

0162 IF'NXTCON .EQ. TRUE.)
I FIGSPC(CTRII + THIS) = FIGSPC(CTRII + THIS) .OR. FIAGIO

C
C IF A SPECIFIC CONTINUANT WAS REQUESTED, SET REORG INBIBIT FIAG

0164 IF(REQCON ,NE. -2)
I FIGSPCfCTRI.I + THIS) = FIGSPCfCTRII * THIS) .OR. FIAGI2

0166 REQPAGt2) = -2
C
C CALL SECOND USER INSERTION STRATEGY ROUTINE ?

0167 1000 IF'IN2STR .EQ. .FALSE.) GO TO 1100
0169 INITNP = INISTR
0170 IN2TVP = IN2STR
0171 INISTR = .FALSE.
0172 IN2STR -. FALSE.
0173 DLITVP a DLISTR
0174 DL2TMP = DL2STR
0175 DLISTR =.FALSE.
0176 DL2STR -. FALSE.
0177 CALL LVSTAC
0178 INSIDE = .TRUE.
0179 CALL USR IN2
0180 INSIDE v.FALSE.
0181 CALL LVPOP
0182 INISTR - INITMP
0183 IN2STR = IN2TMP
0184 DLISTR = DLITMP
0e85 DL2STR - DL2TrP

C
C RESTORE FIND STRATEGY FLAGS

0186 1100 IF"INSIDE .EQ. .TRUE.) RETURN
0188 FPISTR = FPITMP
0189 FI2STR - FP2TMP
0190 RETURN
0191 END
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C

Ow01 1IBOT NE LVNSRT
000 IMPLICIT INTEGERfA-Z)
0003 LOGICAL&I SNSIBK,SETUP,NXTRAN,IiSTR,IN2STR,FPISTR,FP2STR,DLISTR,

I DL2STrRDUMPF. ,CURET .FINDFI ,DLETFI ,NSRTFI ,IN ITUP,
2 DL2TMP, IN2TMP,FP2TMP ,FUTLL,REORG,LSTCON,RPLACF

004 COMMON /IVARGS/ IFIINC,IARG,IPOS,ITYP,IVPL,NVAL,NSKIP,ITESTR.
I INCI1D,INIXON,IVLS'10(I,ITYPU(IO),SRCSUTF,
2 LNXSUTF, SNXSUTF, I NSTYP

0005 ~ COMMON /IVES IRA()ROPG4,SVG4,SRT

0007 COMMON/IVFIAG/ FIOMS,F11MSK.F12MSK,F1.3M4SK,FI4NSK.F1SMSK.F1G67.
I FIAG$ ,FIAG9,FIAGIO,FIAGI I,FIAGI2,FIAGI3,FIAGI4,

2 FIAGIS
0008 COMMON /1 VCR2VT/ REGAS , CTRI PT *CTR!I * LEAST V.NTFR!E ,FREE, DREGS?,

I NSA,PAGIOC.CVTRFNT
0009 COMMON /1 VBlTFR/ PAGSZF,N1WClAN.O1CFAN,CMOPANP,PAGIPDR,BUTFSZF,DIRSZF,

1 INCORE,HDRSZE,MSADIR,Sl'FSZE,BIKSZE,DIRBIK,PAGBD4
0010 COMMON /1 VIDV1 / TEISMSA ,REGAS. PAGENO,CONTNO, INSPEL,

IUSFECT , FRFI G, READVI ,O1DNPkH ,DNOPEHi NROIWJ, DROWIJ1
0011 COMMON A VSWiIT/ SETUP,SNGIBK,NXTRAN,INISTR.IN2STR,FP1STR,FP)2STR.

I DLISTR,DL2STR, IN2TNP ,FP2TMP,DL2TMP,DUMPFI.,
2 FINPFI ,DLETFI .NSRTFI

0012 COMMON /1 VPR.AM/ BUIFI OC,LENGTI, IERR,ERRNI'N,BINARY,BCP,MOPE,PAGES,
001 LUN

0013 COMMON /IVADDR/ IADD,THIS,LSTHED,LOC,LAST,LASTLC
0014 COMMON /1 VFNp/ OUTT, ABSPOS, LSTCON
0015 COMMON /IVINSI/ REORG.FIULL,RPUACE

-0016 COMMON /IVVTRI/ NOPSPC'f1
I /IVVTR2/ LSrSPC'I)
2 /IVVTR3/ LNXSPC(I)
3 /I.VVTR4/ F1GSPC'l)

0017 DATA TWO/'2/,THREE/'3/,NF1067/,177774,.SVIRPL/e'/
C
C CALLS TO LVFINt& OR LVFNV MUST PRECEDE A CALL TO THIS ROUTTINE.
C
C INSERTION TYPE?
C
D PAUSE 'IN LYNSRT'

0018 RPLACE = .ALSE.
0019 IF'INPXON-1i 125,126,127

C
C IS THE GIRS BUTFFER FULL ?

0020 125 IF(REGASP .EQ. LSTSPCtCTRI1 + REGASP)) GO TO 98
C
C FORM FIRST IWORP OF SINGI.E OR MULTIVALUED FUNCTION

0022 F1GTXP =F1IMSK .OR. ITYPI)
002 IF'NVAL .EQ. 1)GO TO 20
0025 LSTTMP -REGAS?
0026 PIGTNP - FIGTMP .OR. P10MSX .OR. F12M
0027 0O TO 21
002V 20 LSTTMP = IVALSII)

C
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C IF THIS FUNCTION ALREADY EXISTS. GO TO 43
0029 21 IF' ITESTR .GT. 0) GO TO 43

C
C IF THAT ADDRESS IS ALREADY IN WORKING SPACE, GO TO 25

0031 IF(FI IMSK .ANP. FI.GSPC'CTRI I * IADD)) .NE. 0) GO TO 25
C
C UPDATE REGASP(IF NECESSARY)

0033 IFIADD .EQ. REGASP)REGASP ISTSPC'CTRII + IADD)

C UPDATE AVAILABIE SPACE
0035 LSTSPC'CTRI 1 + NOPSPC(CTRI1 * IADD)) = LSTSPC(CTRI I + IADD)
0036 NOPSPC'CTRII + LSTSPC4CTRI1 * IADD)) = NOPSPCfCTRI1 + IADD)

C
C INSERT FUNCTION

0037 NOPSPC'CTRI 1 * IADD) = IFUNC
0038 LSTSPC(CTRI + IADD) = LSTTI(P
0039 LNKSPC'CTRI1 + 1ADD) = IADD
0040 FIGSPC'CTRII + IADD) = FIGSPC'CTRII.IADD).OR.FIGTMP.OR.FISMSK* C

C INSERT ANY ADDITIONAL FUNCTION VALUES
0041 IFNVAL .EQ. I) GO TO 100
0043 HEAD = IADD
0044 OIDLOC = IADD
0045 GO TO 50C

C IF THAT ADDRESS CONTAINS THE HEAD OF A CONFLICT LIST, GO TO Go
0046 25 IF(FISMSK .AND. FIGSPC'CTRII + IADD)) .GT. 0) 00 TO 60

C IF THAT ADDRESS CONTAINS A VALUE ON A MULTIVALUE LIST, GO TO 35

0048 IF((FI29SK .ANP. FIGSPC(CTRII + IADD)) .GT. 0) .ANP.
I (FIOMSK .ANP. FIGSPC(CTRI I * IADD)) .EQ. 0) GO TO 35

C
C -------------------------------------------------------------------------------
C-THE ADDRESS CONTAINS A FUNCTION ON A CONFI ICT LIST,BUTT NOT THE HEAD OF LIST

0050 THIS = IADD
C
C FIND THE PRECEDING FUNCTION ON TOF CONFLICT LIST

00S1 26 IF(LNKSPC(CTRII * LNKSPC(CTRII + THIS)) .EQ. IADD) 30 TO 27
0053 THIS = LNKSPC(CTRI I + THIS)
0054 GO TO 26
0055 27 LAST = LNKSFC(CTRI 1 + THIS)
0056 NEWIOC = REOASP
0057 IF(REGASP .EQ. LSTSPCtCTRI1 * REGASP)) GO TO 98

C
C UPDATE AVAILABLE SPACE AND REGASP

0059 CALL LVUPDT
C MOVE THE FUTNCTION ON A CONFIICT LIST TO THE FIRST CELL OF AVAILABE
C SPACE

006 NODSPC'CTRI I + NEWIOC) = NOPSPCCTRI 1 + IADD)
0061 L.STSPC'CTRII + NEWIOC) = LSTSPC'CTRII + IADD)
0062 LNKSPC(CTRI I + NEWIOC) = LNKSPCfCTRII + IADD)
0063 FIGSPC'CTRI 1 + NEWIOC) = FIGSPC'CTRII IADD) .OR. FI4NSK
0064 FIGSPC(CTRII + IADD) = 0
0065 LNKSPC'CTRI 1 + LAST) = NEWIOCC

C INSERT THIS FUNCTION AS THE HEAD OF A CONFI ICT LIST
0066 NODSPC(CTRI I + IADD) = IFUNC
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067 LNYSPCICTRI I + IADD) = IADD
006Q LSTSPC(CTRII + IADD) = LSTTMP
069 FIGSPCfCTRII + IADD) i

I FIGSPC(CTRIl IADD) .OR. FIGTMP .OR. FI4MSK .OR. FISIISK
0070 IF' FIGSPC(CTRI I - NEVIOC) .ANP. FIONSK) .EQ. 0) GO TO 34

C
C IF THE FUNCTION THAT WAS MOVED IS THE HEAD OF A MULTIVALUE LIST,FIX POINTERS

0072 NEXT = LSTSPC'C7RI I + NEWIOC)
0073 30 NEXT = LSTSPC'CTRII * NEXT)
0074 IFLSTSPC'CTRI I * NEXT) .NF. IADD) GO TO 30
0076 LSTSPC'CTRI1 + NFXT) = NEWIOC

C
C INSERT ANY ADDITIONAL FUNCTION VALUES

0077 34 HEAD = IADD
0078 OIDLOC I 1ADD
0079 IF'NVAL .GT. I) GO TO S0
0081 GO TO 100C

C--------------------------------------------------------------------------------
C-THE ADDRESS CONTAINS A VALUE ON A MULTIVALUE LIST

0082 35 NEWI OC = REGASP
0083 IF(REGASP .EQ. ISTSPC(CTRII + REGASP)) GO TO 98

C
C UPDATE AVAILABLE SPACE ANP REGASP

085 CALL LVITPDT
C
C MOVE THE VALUE ON A AULTIVALUE LIST TO THE FIRST CELL OF
C AVAILABlE SPACE

0086 NOPSPC'CTRI I + NEVIOC) = NOPSPC'CTRI I * IADD)
0087 LSTSPCICTRI I + NEdlOC) = LSTSPC'CTRI.1 + IADD)
0088 LNKSPC'CTRI I . NEWI.OC) = LNKSPC'CTRI.I + IADD)
0089 FIGSPC4CTRI I NFWIOC) = FIGSPCfCTR[I + IADD)
0090 FIGSPC'CTRI1 + IADD) = 0

C
C RESET POINTERS
C

0091 Li = LSTSPC(CTRI I . NEWIOC)
0092 IF((FIOMSK .AND. FIGSPCTCTRII + Ll)) .EQ. 0) GO TO 200
0094 LNKSPC'CTRI I * LSTSPC'CTRI I + LI)) = NIIOC
0095 GO TO 201
0096 200 LNKSPC(CTRI I * LI) = NEWIOC
0097 201 KZVAL = LSTSPC(CTRI I + LNKSPC'CTRI I + NEWIOC))
0098 IF((FIGSPC(CTRII + KZVAL .ANP. FIONS) .NE. 0) GO TO 38
0100 LSTSPC'CTRI I + LNKSPC'CTRI I + NEWIOC)) = NEWI.OC
0101 GO TO 39
0102 38 LSTSPC(CTRI I * KZVAL) NEWIOC
0103 39 NOPSPC(CTRI + * IADD) = IFUNC

C INSERT THIS FUNCTION AS THE HEAD OF A CONFLICT LIST
0104 LNKSPCtCTRI 1 + IADD) = IADD
0105 LSTSPC(CTRI + . IADD) = LSTTNP
0106 FIGSPC'CTRI I + IADD) =

I FIGSPC'CTRII + IADD) .OR. FIGTXP .OR. FI4NSK .OR. FI.SMSK
0107 GO TO 100

C
C--------------------------------------------------------------------------------
C-THE FUNCTION TO BE INSERTED IS ON THE CONFLICT LIST

0108 43 HEAD = THIS
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II
C
C IS THIS A SINGLE VALUE LIST OR MULTIVALUE LIST?

0109 IFIISTHED IT. 0) GO TO 51
C
C OIDLOC IS THE LOCATION OF THE LAST VALUE ON THE NULTIVALUE LIST
C

0111 OIDLOC = LNKSPCICTRI I + LSTHED)
C
C--------------------------------------------------------------------------------
C-INSERT ADDITIONAL FUNCTION VALUES

0112 so LSTASP = NOPSPC'CTRII + REGASP)
0113 IN = 0
0114 GO TO 56

C
C--------------------------------------------------------------------------------
C-FORM MULTIVALUE LIST TO ADD VALUE(S) TO SINGIE-VALUED FUNCTION

0115 51 IN = 0
0116 IFfREGASP .EQ. LSTSPC(CTRII + REGASP))GO TO 98
0118 LSTASP = NODSPCfCTRI.1 + REGASP)
0119 NEWIOC = REGASP
0120 REGASP = LSTSPC'CTRII + REGASP)
0121 NOIPSFC(CTRII + NEVIOC) = LSTSPC(CTRII * THIS)
0122 TEMP - (FIGSPC(CTRII + THIS) AND. F1067)
0123 FIGSPC(CTRII + NEWIOC) = (TEMP .OR. FIGSPC(CTRII * NEI.OC))
0124 FIGSPC(CTRI 1 * THIS) = (FI.GSPCfCTRI + * THIS) .AND. NFI067)
0125 FIGSPC(CTRII + THIS) = (FI2%SK .OR. FIGSPC'CTRI I + THIS))
0126 FI.GSPC(CTRII + THIS) = (FIONSK OR. FIGSPC(CTRI.1 + THIS))
0127 LNKSPCCTRIPT INSPEL) = LNKSPC'CTRIPT+INSPEL) * 1
0128 OIDLOC z THIS

C
C --------------------------------------------------------------------------------
C INSERT ANOTHER VALUE ON NULTIVALUE LIST

0129 52 FIGSPC(CTRI I • NEWIOC) = (FI2MSK .OR. FIGSPC'CTRIl + NEIOC))
0130 FIGSPC'CTRI + * NEIOC) = (FIlMS1 .OR. FIGSPC(CTRII + NEWIOC))
0131 LSTSPC(CTRII + OIDLOC) = NEWIOC
0132 LNKSPC(CTRI + * NEWIOC) a OIDLOC
0133 OIDLOC = NEI.OC
0134 56 NEWIOC = REGASP
0135 IFIN .GT. 0) GO TO 57

C
C NO VALUES HAVE BEEN INSERTED YET

0137 IN = I
0138k GO TO 58

C
C SOME VALUES HAVE BEEN INSERTED

0139 57 IFIN .EQ. NVAL) GO TO 67
0141 IN = IN I

C
0142 58 IF(REGASP .EQ. LSTSPCfCTRI 1 + REGASP)) GO TO 98
0144 REGASP = LSTSPC(CTRI 1 + REGAS?)
0145 NOPSPCICTRI I + NEWIOC) = IVALS(IN)
0146 FIGSPC(CTRI1 + NEWI.OC) - (ITYPI(IN) .OR. FIGSPC(CTRII * NEWI.OC))
0147 ITYPI(IN) = 0
0148 GO TO 52

C
C ENP NULTIVALUE LIST ANP UPDATE AVAILABLE SPACE

0149 67 ISTSPCfCTRI I * OIDLOC) HEAD
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0150 NOPSPC'CTRI I - REGASP) = LSTASP
0151 LSTSPC'CTR I - LSTASP) = REGASP
0152 LNKSPC'CTRI I LSTSPC'CTRII - HEAD)) OIDLOC
0153 GO TO 100

C

05 C--------------------------------------------------------------------------------
C-THE FUNCTION TO BE INSERTED IS NOT ON THE CONFI ICT LIST

0154 60 ASPRFG = RFGASP
0155 LSTASP = NOPSPC(CTR I * REGASP)
0156 IF(REGASP .EQ. LSTSPCiCTRI I REGASP)) GO TO 98C

C UPDATE AVA ILABI E SPACE AND REGASP
CALL LVUPDT

C INSERT FUNCTION IN FIRST CELL OF AVAILABLE SPACE
0159 NOPSPCICTRI I * ASPREG) = IFl'NC
0160 IF4NVAL .FQ. I)GO TO 611
0162 LSTSPCICTRI I + ASPRFG) = REGASP
0163 FIGSPC'CTRI I + ASPREG) (FI2MSK .OR. FIGSPC'CTRI I + ASPREG))
01641 FIG'sPC4CTRI1 + ASPREG) ='FIOMSK .OR. FIGSPC(CTRIl + ASPREG))
0165 GO TO 612
0166 611 LSTSPC'CTRI 1 * ASPREG) = IVALS'I)
0167 612 FIGSPCCTRI 1 + ASPRFG)

1 FIGSPC'CTRI1 - ASPREG) .OR. ITYPI(I) OR. FIIMSK .OR. FI4MSX
0168 LNKSPCiCTRII + ASPRFG) IADD
0169 LNKSPC'CTRI1 + LAST) ASPREG
0170 IF(NVAL EQ. 1) GO TO 100

C
C INSERT ADDITIONAL VALUES

0172 LSTASP = NOPSPC#CTRI I REGASP)
0173 O DLOC = ASPRFG
0174 HEAD = ASPREG
0175 IN = 0
0176 GO TO %

C
C DESTRUCTIVE INSERTION
C
C A CALL TO LVFINP MUST PRECEDE A CALL TO EITHER 126 OR 127.
C GIVEN N VALUES OF TYPE K ON A LIST WDERE N.GE.0 , INDEXED
C INSERTIONS SHALL SUCCEED FOR IPOS.GE.1 .ANP. IPOS .IE. N+I
C
C DEFEAT SAVED INDEX UNTIL NEXT RETRIEVAL.

0177 126 FIGSPCfCTRI + THIS) = FIGSPCICTRI I + THIS) .OR. FI4MSK
0178 ABSPOS z fABS4IPOS)
0179 KPOS IPOS
0180 INDEX 0

C DOES THE IPOS'TH VALUE OF THE PROPER TYPE EXIST?
0181 IF' ITESTR IT. 0) GO TO 90

C REPLACE VALVE AT LOCATION 'IOC'. SVI OR MVI?
0183 RPLACF = .TRUE.
0184 IF'LSTHED .6T. 0) GO TO 3,5

C SVI
0186 LSTSPCCTRI I - LOC) = IVALSI)
0187 SVIRPL = i
0188 GO TO 365

C mVi
0189 356 NOI'SPCfCTRII + LOC) = IVALS I)
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C REPLACE TYPE.
o190 365 FIGSPCfCTRI I + LOC)

I U(FIGSPC(CTRII + LOC) .AND. NFIG67) .OR. ITYPI(1))
0191 GO TO 100

C IPOS'TH VALUE WAS NOT FOUND, INDEXED iNSERTION CAN STILL SUCCEED

C IF (IP*OS-I) VALUE IS FOI'NP. THIS THEN BFC014ES A NORMAL INSERTION
C IF ABSPOS = I OR THE VALUE WILL BE THE LAST IN THE LIST. OTHERWISE,
C THIS BECOMCES A NONDESTRUTCTIVE INSERTION TO THE FIRST POSITION IN
C THE LIST
C

0192 90 IF(ABSPOS .EQ. 1) GO TO 125
0194 IF'KPOS) 91,97.92
(195 91 KPOS = KPOS I
0196 GO TO 93
0197 92 KPOS = KPOS-I
0198 93 CALL LVFIND
0199 IPOS = KPOS
0204) (ALL LVFNV4 INDEX, INPEX, INDEX, INDEX)

C FAILURF IF NO VALUE IS FOUND.
0201 IF'ITESTR ir. 0) GO TO 97

C NORMAL INSERTION IF REQUEST WAS IPOS'TH FROM THE TOP.
0203 IF'KPOS .GT. 0) GO TO 125

C NONDESTRUCTIVE INSERTION AT TIlE BEGINNING OF THE LIST.
0-05 SFWIOC = REGASP
0206 IFREGASP .FQ. LSTSPC'CTRI I + REGASP)) GO TO 98
0208 CALL LVIPDT

C SVI OR MVI?
0209 IF(LSTHFD .GT. 0) GO TO 377
0211 GO TO 344

C
C NONDESTRUCTIVE INSERTION
C
C IF IPOS = -I, PLACE AT THE END OF THE LIST (NORMAL INSERTION).

02!2 127 IFIPOS .EQ. -I) GO TO 125
C
C BEFFAT SAVED INDEX UNTIL NEXT RETRIEVAL.

0214 FI(;SPC'(:TRI I * THIS) = FIGSPC4CTRI I - THIS) .OR. FI4MSK
0215 ABSPOS = lABSf IPOS)
0216 KPOS IPOS
0217 INDEX 0
02!8 NFI OC REGASP

C DOFS THE IPOS'TH VAI.UE OF THE PROPER TYPE EXIST?
0219 IF, ITESTR .IT. 0) GO TO 90
0221 IFIRFGASP .FQ. LSTSPC('TRI I RFGASP)) GO TO 98
0223 CAI. LVFIPDT

C SVI OR MVI'?
0224 IF'ISTIIFD .IT. W GO TO 344

C qVI
0226 IFKPOS .IT. 0) GO TO 347

C PLACF VALl'E AT TIlE IPOS'TH POSITION (iwRT ITYP) FROM4 THE TOP OF LIST
0228 377 ISTLOC = I NKSPC4t'TRI 1 + LOC)
0229 NOIDSPCICTRI I * NFWiIOC) = IVALS'I
0230 LSTSPC4CTRI I - N'IWOC) = LOC
0231 INKSPC'CTRI I + NiWIOC) = ISTLOC
0232 FIGSPCICTRI I + NEMIOC) = FIl SK .OR. FI2MSK .OR. ITYPI(I)
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0233 IF'LOC .NE. LSTHED) 00 TO 321
0235 LSTSPC(CTRI.I + LSTSPC'CTRIl + ISTLOC)) =NFiJIOC

0236 f'10 TO 322
027 32, LSTSPCfCTRIl + ISTLOC) =NEWIOC
0236a 322 LNKSPC'CTRI I + LOC) =NEWIOC
0239Q GO TO 100

C
C PLACE VALUE AT THE IPOS'TH POSITION (WRT ITYF) PROM THE BOTTOM OF
C THE LIST

0240 347 NOPSPC'CTRII + NEWIOC) =IVALS"!)
(Y4! LSTSPC'CTRII - NEWIOC) = LSTSPCiCTRI I - LOC)

0242 LNKSPC(CTRIl + NEWIOC) = LOC
0243 FIGSPcCCTRII + NEWIOC) FIlM .OR. F129SK .OR. ITYPIUl
0244 IF((FIGSPC(CTRII + LSTSPC'CTRII + L,00) .ANP. Fl.0MSU .Q. 0)

I GO0TO323
0246 KZVAL =LSTSPC(CTRI I - LOC)
0247 LNKSPC(C.TR1 I + LSTSPC(CTRIl I K7iVAL)) = NEWIOC
0248 GO TO 324
0249 323 LNKSPC(CTRIl + LSTSPC(CTRIl + LOCH) = NEWIOC
02510 324 LSTSPC' CTRIl + LOC) NEW OC
0251 GO0 TO 100

C
C CREATE MVI WITH NEW VALUE AT THE TOP OF THE LIST.

0252 344 IF#REGASP .EQ. LSTSPC(CTRI I - REGASP)) GO TO 98
02-54 NWIOC2 =REGASP
025S CALL LVI PDT
0256 NOPSPC'CTRIl + NEWIOC) =IVALS I.)
0257 LST SPC(CTRII 1+ NEWIOC) =NW] 0C2
025-8 LNKSPr'CTRI I + NEWIOC) NW1OC2
0259 FIGSPCICTRII + NEWIOC) = FIAMSK .OR. FI2%SK .OR. ITYPIl)
0260 NOPSPC'CTRJ?1 + NIOC2) - LSTSPC'CTRII + THIS)
0261 ISTSPC(CTRI I * NWIOC2) = THIS
0262 LNKSPCfCTRIl 1+ NWI0OC2) -- NEWIOC
0263 K] GTEP FIGSPC'CTRI I + THIS) .AND. F1067
0264 PIGSPCICTRI 1 + NWIOC2) = 1 1)15K OR. P1.2)1K) .OR. KIGTEP
0265 LSTSPCrCTRIl + THIS) = NEWIOC
0266 FIGSJ'C(CTRIl + THIS)=

I (FIGSPC'CTRII + THlLS) .OR. FIOMSK) -OR. F1215K
C Fl.AG 4 IS SFT BECAUSE THIS INSERTION MIGHT BF A RECREATION OF AN
C OlD LIST

0267 100 FI GSPC (CTRI I + TH IS) = PI GSPC'(CTRI. I + TH IS) .OR. Fl 4MSK
0268 IVAL = IVALS~il

C "FAILURE" IF IFIUNC+IARG DID NOT PREVIOI'SIY EXIST
C IF(((FIGSPCiCTRII + THIIS) ANP. P10)15K) .NF. 0) .OR.
C I SVIRPL .EQ. 1) ITESTR =

0269 97 IPOS =I
0270 SVIRPL = 0
0271 ITYP =3
0272 INPXON =0
027 NVAL =I
0274 ITYPI(I) =0
0275 RETURN

C CONTINUANT IS FULL, TRY AGAIN
0276 98 FUTLL =.TRUrE.
0277 RETURN
027t8 ENP
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rC

C
C0001 SUBROUT INE LV1'PDT

0002 IMPLICIT INTEGER'A-Z)
0003 LOGICAL*) CI MENT
0004 COMMON /1 VCRNT/ REGAS? ,CTRI PT, CTRI1 I,LEASTV ,NTFRE,FREE, DRFGSP,

I A)SA, PAGI OC, CURENT
0005 COMMON /IVVTRI/ NODSPC'lb

I /IVVTR2/ LSTSPC(1
2 /IVVTR3/ LNKSPCe1
3 /IVVTR4/ FIGSPC'fl

0006 COMMON /IVFIAG/ FI.0MSK,FI lNSK,F1I2MSK,FI3NSK,FI.4NSK,FI.SNSK,F1067.
I FIAG$,FIAG9-,FJAGIO,FIAGII,FIAG12,FI.AGI3,FIAG14,

2 FIAGI15
C
C THIS ROUTTINE UPDATFS AVAILABIE SPACE AND THE REGISTER OF AVAILABIE
C SPACE - REGASP
C
D PAUSE 'IN LVtUPDT'

0007 LSTSPC(CTRI I + NOPSPC'CTR1l 1+ REGASPfl = ISTSPC(CTRIl + REGASP)
0008 NOPSPC(CTRIl + LSTSPC'CTRIl + REGASP)) NOI'SPCt'fRI 1+ REGASP)
0009 REGASP =LSTSPC(CTRI I + REGASP)
0010o xxx=1000
0011 IFrtFIGSPC(CTRI 1+RE(ASP.OR.FI.3)S).NE.F13NOSK)XXX=XXX'XXX
0013 RETURN
0014 END
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C
C
C

0001 SUBROUT INE LYPLEX
0002 IMPLICIT INTEGERiA-Z)
0003 LOGICAL$] SNGIBK,SETIJP,NXTRAN,INISTR,IN2STR,FPISTR,FP2STR,DLISTR,

IDL2STR,DUMPFI .CURENT,FINPFI ,DLETFI ,NSRTFI ,FP1TNP,
2 DL2TMP, 1N21MP,FP2TiP, INSIDE,REORG,FUtLL,LSTCON,RPLACE,

3 BAXCON
0004 COMMON /IVARGS/ IFUINC,IARG,,1POS,1TYP,IVAL,NVAL,NSK1P,ITESTR.

INCIUD, INPXON. IVALS' 10, ITYPI (10),SRCSIrF,
2 LNMSIF. SNKSUTF. I NSTYP

0005 COMMON /IVREGS/ CI'PAG4,RFQPAG'4),LSTVG4,NSARE7,
I HREQPGNXTMSA,HACTPG(2 ,REAIJCT,USECNT ,D1RPAC,

2 DIRCNT,OUTTLOC,OITTDIR(256) ,RWBUTFf(U
0006 COMMON /I.VMASX/ MWR ITE, NOTUSP, NEUCON ,FI GISK ,MASKSF, IASKPF
0007 COMMON / VFI AG/ Fl 0MSK, P11MSK ,Fl 2MSK,*FL 3MSK. El 4MSK. Fl 51K .FI 067.

I ~FIAG$k,FIAG9,FIAGIO,FIAGII,FIAGI2,FIAGI3,FIAGI4,
2 FIAGIS

00018 CO1MMON /1 VCRNT/ REGAS? ,CTRI PT ,CTRI I, LEASTY NTFREE ,FREE, DREGS?,
I ~MSA,PAGI.OC,CURENT

0009 COMMON /1 VBUFR/ PAGSZ , NWCHAN ,O1 ClAN CMPANP, PAGHDR. BUFSZE,DI RSZE.
I INCORE,HDRSZE,MSADIRSlFSZE,BIKSZE,DIRBIK,PAGHDl4

0010 COMMON /1 VHDV1 / THSMS , REGAS, PAGENO,CONTNO. INSPEL,
1 USECT ,HDRFI C, READVI ,O1 DNPH ,DNOPEH, NROWH , DROWU

0011 COMMON /IVSWIT/ SFrU:P,SNGIBK,NXTRAN,INISTR.IN2STR,FPISTR,FP2STR,
I DLISTRDL2STR. IN2TMP ,FP2TMP ,DL2TMP,DUM*1PFI,
2 FINPI ,DLETFI ,NSRTFI

0012 COMMON /1 VPRAM/ BUTFIOC,LENGTH, IER. ,ERRNUTM,BINARY,BCP,MOPE,PAGES,
I LUN

0013 C0OMMON /1 VFNP/ COU NT, ABSPOS, LSTCON
0014 COMMON /1 VINSI! REORG, FULL, RPLACE
0015 COMMON /IVPELI/ NVMHRET,BAKCON
0016 COMMON /IVVTRI/ NOPSPC'n)

1 /IVVTR2/ LSTSPC'I)
2 /IVVTR3/ LNKSPC'1)
3 /IVVTR4/ FIGSPC'1)

C
0017 DATA INSIDE /.FALSE./

004C THE DELETE EXECUTIVE ROUTINE OBTAINS THE CORRECT P,C FO: SUrBROUTINE

C DELETE TTOTG ROUTINEON

CI VLBIGCALLE USERS FIS DELETE STRAT E~GY ROUTINE
0018IFtDISrR EQ.. TRITE.) GO TO 100

CTO PREVENT RECURSION. AV HIE CFINTOALDUE STRATEGY NPTRNUTHESF

0020FPITP = PI89



0026 DLITMP = DLISTR
0027 DL2TMP = DL2STR
0029 DLISTR .FALSE.
0029 DL2STR = .FALSE.
0030 INITMP = INISTR
0031 IN2T)NP = IN2STR
0032 INISTR =.FALSE.
0033 IN2STR = .FALSE.

C
C SET UP FOR FIRST USER ROUTINE

0034 CALL LVSTAC
0035 INSIDE = .TRIE.
0036 CALL USRPLI
0037 INSIDE = .FALSE.
0038 CALL LVPOP
0039 DLISTR = DL1TMP
0040 DL2STR = DL2TMP
0041 INISTR INITMP
0042 IN2STR = IN2TMP

C
C PROCEED WITH DELETION ?

0043 IF'DLETFI EQ. .FALSE.) (30 TO 600
C

C BRING IN PROPER CONTINUANT
0045 100 J = 0
0046 CALL LVFEX(J,J.J,J,J)

C
C NO LIST TO BE DELETED 7

0047 IF'ITESTR .IT. 0) GO TO 600
C
C ASSUME LIST DOES NOT PROCEED TO ANOTHER CONTINUANT

0049 200 LSTCON = .FALSF.
0050 BAKCON = FALSE.

C N1JMRET COUNTS THE NT1T BER OF LOCATIONS RETURNED TO AVAILABIE SPACE
005f NI'MRFT z0
0052 CALL LVDLET

C UPDATE CONTINUIANT FILL QUANTITY
0053 LNKSPC(CTRIPT4INSDEi.) = LNKSPCcCTRIPT+INSPEL) - NVIRFT

C
C CONTINUANT HAS BEE4 MODIFIED

0054 FIGSPCfCTRIPT+IIDRFIG) = FIGSPCCTRIPT HDRFIG) .OR. MWRITE
C
C INDEXED DELETE ?

0055 IF'INPXON .EQ. 1) GO TO 400
C
C FINISHED ?

0057 IFfLSTCON .EQ. .FALSE.) GO TO 600
C
C EXAMINE NEXT CONTIN'TANT

0059 300 RFQPAG'2) = CURAG(2) - 1
0060 J =0

0061 CALL LVFPEX(J,: ',J,J)
C
C NO MORE CONTINUANTS "

0062 IF(MSARET ,IE. O) GO TO S0
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C
C DOES A PORTION OF THE LIST RESIDE ON CUTRRENT -K) ,Y! ?

6664 IF'ITESTR .IT. 0) 00 TO 300
0666 00 TO 200

C
C RESET DEFAULT TO "DELETE ENTIRE LIST"

0667 400 INPXON - 0
666*IFfBAKCON ,EQ. .FALSE.) O0 TO 450

C
C LIST NO LONGER POINTS FORWARD TO A FOLLOWING CONTINUANT, REMIOVE FLAG

667 IPOS a -1
0071 CALL LVFPEX
e72 FI.GSPC(CTRII*IOC) - FI.GSPCICTRI. I+IOC) .ANP. .NOT. FIAGI I
0073 450 IFfLSTCON .EQ. .FALSE.) GO TO 6e

C
C LIST NO LONGER POINTS BACKWARD TO A PREVIOUS CONTINUANT, REMOVE FLAG

60751 IPOS - 1
0676 CALL LVFDEX
0077 FI.GSPC(CTRII*THIS) = FI.GSPCtCTRI.I+THIS) .ANP. .NOT. FIAGO10
007P GO TO 600

C
C EROR, LIST CONTINUATION FLAG BUT NO MORE CONTINUANTS !

0679 500 ERINUM = 5e
0080 MODE = BCD
0081 PAGES - -1
6682 DUMP = 0
0083 CALL LVPUNP(DUMP)
0084 X = 190
0685 X=X*X
0086 STOP

C
C CALL SECOND USER DELETION STRATEGY ROUTINE ?

68 669 IF(DL2STR EQ. .FALSE.) GO TO 700
0089 DLITNP - DLISTR
0090 DL2TXP = DL2STR
0091 DLISTR = .FALSE.
e092 DL2STR = FALSE.
0093 INITP = INISTR
0094 IN2TXP - IN2STR
6095 INISTR m .FALSE.
009 IN2STR .FALSE.
0097 CALL LVSTAC
0098 INSIDE = .TRUE.
0099 CALL USRPL2
0100 INSIDE = FALSE.
0101 CALL LVPOP
0102 DLISTR = DLITNP
0103 DL2STR z DL2TXP
0104 INISTR = INITXP
o0os IN2STR z IN2TNPC

C RESTORE FIND STRATEGY FLAGS
0106 700 IF'INSIDE .EQ..TRIE.) RETURN
0108 FDISTR = FPITMP
0109 FP2STR a FD2TNP
O110 RETURN
0111 END
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C
C
C

0001 SIUBROITINE LVI'LE
0002 IMPLICIT INTEGERA-Z)
000 LOGICAL*I SNGIBK, TJXRAN,INISTRIN2STRt,FPISTU,FP2STR,DL1STR,

IDL2STR, DUMPrim CRTF I NIFI , DLETFI , NSRTFI , DL ITVP.
2 DL2TMP IN2TNP *FP2TN? , RO * F1TLL *LSTCON RPLALT , BAKCON

0004 COMMON /IVAR&;S IFI'NC,IARG,IPOSITYP IVAL.NVAL.NSKIP,ITESTR,
1 INCI 111),INPXON IVASI 0.jTYPtI 1).SRCSITF,
2 LNKSVF ,SNKSUTF. INSTYP

0005 COMMON /IVREGS/ CtURPAG4),REQPAG4) IJF!.fPO4) MSARPT,
I BDREQPG,NXTMSA,HACTPGE2) :4:*Ij~r6ifrIRPA4
2 ~~D IRCKT, OUTLOC OtTD I R'2W6 RWHPF' I #

0006 COMMON /1 VMASK/ VR ITE ,NOTUSP.*NEWON *FlGUSI , NASXSFMASKPF
0007 COMMON /IVFI.AG/ FI0MSK,FI IMSK.Fi2YS,FI3MSK F14SK,FI5MSK.FIO67,

I ~F1 AG8F1 AG, F1 AG 0.F AG I I . AG12. F1AG 13. F1AGI14,
2 FIAGIS

00"8 COMMON /1 VCRNT/ REGAS , CTRI PT ,CTRI1, LEASTY ,NTPREE.FRFE, DREGS?,
1 MNSA, PAGI OC, .CIRFNT

0009 COMMON /1 VBITFR/ PAGSZE , NWCAN.01CHAN ,CNPANI' *PAAYDR, BPtFSZE,DI ISZE,
I INCOR,HDRSZE.SAIR,S t FSZFBIKSZEDIRBIK.PAGHD4

0010 COMMON /1 VlDVI/ THSMSA ,REGAS ,PAGENO ,CONTNO, INSPEL,
I USECT ,HDRFI G, READVI ,01DNPH ,DNOPER ,NROUdI, DROWH

0011 COMMON /IVSWIT/ SEFTUP,SNGIBK.NXTRAN, JNISTR, LN2STR.FPISTR,FP2STR,
1 DLISTR,DL2STR. IN2TNP,FP2TNPDL2TNP,DUNPFI,
2 FINPFI ,DLETFI .NSRTFI

0012 COMMON /1 VPRAN/ B1TFIOC.LENGTH, IERR,ERRNUN,BINARY,BCP,NOPE,PAGES,
I LUN

0013 COMMON /IVADDR/ IADD,THIS,LSTHEDLOC,LAST,LASTLC
0014 COMMON /1 VSTAK/ CITRlEV *NUTNVAR ,STACK'II
0015 COMMON /1 VFNP/ COUTNT, ABSPOS , STCON
0016 COMMON /IVINSI/ REORG,FUTLL,RPLACE
0017 COMMON /L.VPEL1/ NIUNRET,BAKCON
0018 CO1MMON /IVVTRI/ NODSPC~i)

I /1 VVTR2/ LSTSPC' I)
2 /IVVTR3/ L1IKSPCil1'
3 /IVVTR4/ FI.GSPC(1)

0019 DATA NF1023/"177517/
C
C
C DOES THE LIST EXIST ?
D PAUSE 'IN LVI1LET'

0020 IF(ITESTR .IT. 0) RETURN
CSyl OR MVI?

0022 IFfLSTHED .IT. 0) GO TO 200
C
C INPEXED DELETE?

0024 IF'INPXON .EQ. 1) GO TO 500
C
C DELETE ENTIRE MULTIVALIJE LIST

0026 ISADD =LSTHED
0027 LOC - THIS
00M 100 NY.TADD =LSTSPCfCTRI I + ISADD)
0029Q IF(UFIGSPC(CTRIIl + NXTADD) .ANP. FIAGIl) .NE. 0) LSTCON .TRITE.
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0031 NODPC (CTRI I + ISADD) a NOPSPCiCTRI 1 *REGhSP)
6032 LSTSPC (CTRI I + ISADD) x REGASP
0033 LNKSPC(CTRI. + ISADD) a 0
0034 FIGSPC(CTRII 1 ISADD) a 0
00351 ISTSPC(CTRIt + NODSPCICTRII + REGASP)) - ISADD
6am NOI'SPC'CTRI I + REGASP) - ISADD
0037 NUNRET - NIURET 1
003S IFI (FIGSPCfCTRI.I *NXTADD) .ANP. 1710SM) .NE. 9) oo TO 20
6040 ISADD - NXTADD
0041 00 TO 100

C
C DELETE SINGI E VALUED FUNCTION
C FORWARD' OR BACK AV! CONTINVAST POINTER Fl AGS NAY HAVE TO BE REMOVED

0042 200 IF((FIGSPC'CTRI I + THIS) .AMP. FIAGII1) .NE. 0) LSTCON z .TRITE.
6044 IF((FI.GSPC(CTRII1 * THIS) .AND. FIAG10) .NF. 0) BAKCON - TRITE.

C IF THE LIST EXTENDED TO BOTHl A PREVIOUTS AND FOILOWING CONTIN1IANT,
C DO NOT REMOVE POINTER FIAGS

0046 IFfLSTCON .EQ. .FALSE. .OR. BAXCON .EQ. .FALSE.) (30 TO 220
048 LSTCON =.FALSE.
0049 BAKCON = .FALSE.

C IS THE FUNCTION HEAD OF A CONFIXJT LIST
0050 220 IF'THIS .NE. IADD' GO TO 400
0052 NYFUTNC -LNKSPCfCTRIl + IADD)

C IF THIS FUNCTION IS THE ONlY ONE ON THE CONFlICT LIST, 0O TO 300.
C OTHERWISE, PLACE NEXT FUNCTION ON CONFI ICT LIST IN 'HJEAD OF
C CONFICT LIST' LOCATION (IADD)

90S3 IF(NXFITNC FEQ. [ADD) GO TO 300
6055 NOPSPC 'CTRI I + I ADD) cNODSPC('CTRI I + NXFIUNC)
6056 LSTSPCfCTRIl + IADD) - LSTSPC(CTRI I + NY.FUNC)
6057 LNKSPC'fCTRIl + * ADD) xLNKSPCfCTRI 1 * NKFVTNC)
6058 FIGSPC'CTRI I + IADD) ,FIGSPC(CTRI I * NXF11'NC)
0059 FIGSPC(CTRI I + IADD) - FIGSPC'CTRI 1 * IADD) OR. P1535IK
0060 IFE(FI.GSPCfCTRII + IADD) AND. FIbNSK) .FQ. 0) 00 TO 276

C IF THE NOVED FUNCTION IS A NVI. THE POI"lTER FRON THE LAST VALUE OF
C THE LIST TO THE HEAD MUST BE UPDATED.

9%62 XYAL a LSTSPCICTR1 I + IADD,
0063 250 KVAL - LSTSPC4CTRIl + KVAL)
0064 IF((FIGSPC'CTRIl + LSTSPC'CTRII + KVAL)) .ANP. FIONSK) .EQ. 0)

I GO TO 250
0066 LSTSPC'CTRI I * XVAL) IADD
0067 270 LOC -NXF1 TNC

C RFTURN LOCATION TO AVAILABI E SPACE
0068 300 NOPSPC4CTRI I * LOC) - NOPSPCfCTRI I + REGASP)
0069 ISTSPCfCTRIl I# LOC) zREGi'S?
00 LNKSPC'CTRI I + LOC) 2 0

6071 PIGSPC'CTRI I + LOC) = e
6072 NOPSPC4CTRII * LSTSPC'CTRII + LOC)) - LOC
007 LSTSPC'CTRII + NOPSPCeCTRIl + LOC)) -LOC
0074 NI'NRET -NIUNRET + 1
0075 RETURN

C
C FUNCTION TO BF DELETED IS NOT THE HEAD OF A CON4FI ICT LIST.
C THE FUNCTION PRECEDIN4G THIS (FUNCTION BEING DELETED) MUST POINT TO
C THE FUNCTION FOILOWING THIS

087 4W6 LNKSPC'CTRII + LAST) a LNKSPC'CTRI I THIS)
0o77 GO TO 30

C
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C *0* INDEXED DELETE
C
C FUNCTION MUST BE A MVI OR, IF SVI, AES(IPOS) v I WITH PROPER TYPE.
C DELETE VALUE AT LOC. DEFEAT SAVED INDEX FOR THIS LIST UNTIL AFTER
C NEXT RETRIEVAL.

0" SOO FIGSPC'CTRII + THIS) = FIGSPCICTRII # THIS) .OR. FI4WSK
C
C INDEXED DELETE CAN BE RFDUCFD TO FOUR CASES. DELETE VALUE IN
C FIRST, MIDDLE, OR LAST POSITION ON LIST, OR REDUCE TO SVI.
C

0079- NEXT = LSTSPC4CTRII + LOC)
0080 NPRIOR v LNKSPC(.TRI. I + IOC)

C
C IS LOC THE LAST POSITION IN THE LIST ?

0681 IF(NEXT .EQ. THIS) GO TO 60
C
C IS LOC THE FIRST POSITION IN THE LIST ?

083 IF(LSTSPC (CTRII - NPRIOR) .EQ. THIS) 00 TO 70
C
C VALUE IS IN A MIDDLE POSITION IN THE LIST. RECONNECT VALUES
C PRECEEINO AND FOILOWING LOC.C

e085 LSTSPC'CTRI I + NPRIOR) = NEXT
0086 LNXSPCiCTRI I * NEXT) c NPRIOR
0087 GO0 TO 30

C
C DELETE VALUE IN LAST POSITION IN LIST
600 LSTSPC(CTRI I + NPRIOR) = NEXT

0069 NEXTI = LSTSPCfCTRIl + NEXT)
0090 LNXSPC(CTRII + NFXTI) = NPRIOR
0091 IFt(FI(lPC(CTRI.] + LOC) .AND. FIAGII) .NE. 0)

I FIG SPCiCTRI~lNPRIOR) = FIGSPCCTRII+NPRIOR) .OR. FIAG)l
0093 GO TO 800

C
C DELETE VALUE IN FIRST POSITION IN LIST

0094 760 LNKSPC'CTRI i * NEXT) = NPRIOR
0095 LsTSPC'CTRI I + THIS) = NEXT

C
C CONVERT TO A SINGLE VALUE LIST ?
C

0096 800 IFLNKSPC(CTII + NPRIOR) .NE. NPRIOR) GO TO 300
C IF DELETING LAST VALUE, RESEI* NEXT TO FIRST VALUE

0098 IF'NEXT .EQ. THIS) NEXT = NPRIOR
0100 LSTSPC(CTRII + THIS) z NODSPC'CTRI 1 * NEXT)
0101 FIGSPC'(TrRII * THIS) =

I (FIGSPC'CTRI.I + THIS) -OR. FIGSPC'CTRII + NEXT)) ,AND. NFI.023
0102 FI'SPC '4CTRI I + NEXT) = 0
0103 LNKSPC'CTRI I + NEXT) = 0
0104 NOISPC(CTRI I + NEXT) = NOPSPC'CTRI I + REGASP)
0105 LSTSPC'CTRI I * NEXT) = REGASP
0106 NODSPC(CTRII * LSTSPC'CTRI1 + NEXT)) = NEXT
0107 LSTSPC4CTRI I + NOPSPC(CTRI 1 + NEXT)) a NEXT
0108 NUNRET z NIIRET 1
0109 GO TO 300
0110 END
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C
C
C

owl1 SITBROUTINE LVSETP
0002r IMPLICIT INTEGER(A-Z)
0003 REAL*4 DEFEXT, CORE TOP, DOTTOM
0004 LOGICAL01 SNGIBK,SfTUP,NXTRAN, INISTR, IN2STRF'ISTR,P2R,DL1STR,

I DL2STR ,DUNPFI * CURENT, IN2TNP,FD2TNP,DL2TNP, F INPFI.
2 DLETFI ,1ISRTF1 ,REORG,FULtL,RPLACE

000 COMMON /IVAR(S/ IFUTNC,IARG,1POS,ITYP,1VAL,NVAL,NSKIP,ITESTR.
I INCI UD, INDXON, IVALS(10e, ITYPI (10) ,SRCSUF,
2 LNKSTF , SNKSUF, I NSTYP

0006 COMMON /1 VREGS/ CIJRPAG(4) ,REQPAGf 4) , SVPG (4) , MARET,
1HREQPG, NXTNSA HACTPf2) ' READCT , USBCNT , D I RPA3,
2DIRCNT,Ol'TLOC,OUTFDIR'256) ,RWBUTF( I)

0007 COMMON /.VNASK/ MWR ITE, NOTUSDN NECN, F! GMSK , MASKSF, MASKPF
00 COMMON /1 VFI.AG/ FI0NSK,FI IMSK,FI2NSX.P.3NSK,FI.4MsK FISMSKFIG67,

1FI.AGtk,FIAG9,F.AG1,IAGf'1,F1.AGj2,FIAGli,FIAG14,
2 FLAGIS

0009 COMMON /I.VRANP/ PRI ME, SEED, NROW, DNOPE, DROW, OLDNOP, L ISTSZ,
I GRNTBI. (2.6)

6010 COMMON /I.VCRNT/ REGASP .CTRI.PT ,CTRI.1 ,LEASTV. NTFREE,FREE,DREGSP,
I MSA. PAGI.OC , CUTRENT

0011 COMMON /I.VBUFR/ PAGSZE ,NWCIIAN 01 CiJAN , CPANP ,PAUWDR, BITFSZED IR~
I INCORE,HDRSZE.NSADIR,SITFSZE,BI KSZE,DIRBI.K,PAGHD4

0012 COMMON /1 VPDVI / THSNSA ,REGAS ,PAGENO, CONTNO, INSPEL,
IUSECT, HDRF1 G, READY! ,01 DNPI, DNODEi, NROWIJ,DROWIJ

0013 COMMON /IVSWIT/ SETUP, SNGI.BK,NXTRAN,INISTR,IN2STR,FPISTR,F2STR,
I DLISTR,DL2STR, IN2TUP,FP2NPDL2TNP.DUUIPFI.

2 FINPFI IDLETFI ,NSRTFI
0014 COMMON /1 VVSEQ/ ISE= 1, ISOPOS ,LASTSO.SEQSPC' 1)
0015 COMMON /I VPR.AM/ BITI.OCLENGTH, I ERR, ERRNITN * BINARY nM.,OPE. ,PAGES,

I LUM
0016 COMMON /I.VSTAK/ CITE! EV ,NTN VAR * STACK' 1)
0017 COMMON /1 VUTTIL/ FILSPC'3-) ,DEFEXT(2)
0018 COMMON /1 VINSI/ REORG, FULL ,RPLACE
0019 COMMON /1 VRUN/ R1TNTYP ,CORE
0020 COMMON /1.VVTRI/ NOI'SPC'I)

1 /1 VVTR2/ LSTSPC(l)
2 /1 VVTR3/ LNKSPC ( 1)
3 /I.VVTR4/ FI.GSPC' 1)

C
D U'AUSE 'IN LVSErP'

0021 IF'SNGI.BX) GO TO 120
002 PAGIIDR = PAGSZE + DDRSZE
0024 BI KSZE = PACIIDI'64
0025 PAGOD4 =4*PAGPDIR
002 DIRSZE 640'(INCORE/64) + 1)
0027 DIRBIK - DIRSZE/64
002P BltFSZE = DIRSZE + (INCOREOPAGJDR)

C
0029Q TYPE 1
0030 1 FORMAT (' PLEASE ENTER FILE NAMES OF 01 D AND NEW GRAPHS'/

I IIN COMMAND STRING FORMAT (NEW.EXT - OID.EXT)'/
2 1 .GRF IS ASSUMNED EXTENSION'/)

0031 IF(ICSI(FILSPC,DEFEXT,..0) .NE. 0) STOP 'INVALID COMMAND STRING'
C RUTN TYPE I - CREATE NEW GRAPH
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C RUN TYPE 2 - UPDATE OlD GRAPH
C RUN TYPE 3 - QUERY 01D GRAPH

033 IFiRUNTYP .EQ. 3) GO TO 100
C ASSIGN CHANNEL TO OUTPUT (NEW) GRAPH

003. NWCRAN = IGETCO)
0036 IF(NWCHAN .IT. 0) STOP 'NO OUTTPUT CHANNEL AVAILABLE'
003$ IF(IFETCH(FILSPCiI)) .NE. 0) STOP 'OUTPUT DEVICE HANDLER FETCH

I FAILURE'
0040 IF'IENTER(NWCANJ,FILSPCfl).0) .I.T. 0) STOP 'ENTRY FAILURE'

C ASSIGN CHANNEl. TO INPUT (OID) GRAPH

0044 100 OICHAN & IGETC()
0045 IF'OICHAN .IT.@) STOP 'NO INPUT CHANNEL AVAILABLE'
0047 IF(IFETCH(FILSPCf16)) .NE. 0) STOP 'INPUT DEVICE HANDLER FETCH

1 FAILURF'
0049 IF(LOOKI'P(OICHAN,FILSPC4 16)) .I.T. 0) STOP 'INPUT FILE LOOKIT

I FAILURE'
C READ OD GRAPH INTO BUFFER AS DEFINED BY STORED IN-CORE DIRECTORY

0051 CALL LVFECH
D PAUSE ' LEAVING LVSETP I*

0052 RETURN
C
C CREATION RUN

0053 110 READCT 1 1
0054 USECNT = I

C
0055 120 SEED - PRINE/2
0056 NROW = SEED
0057 OIDNOP = SEED - PRIME
0058 DROW PRIME
0059 DNOPE = PRIME
0060 LISTSZ z I
0061 REGASP c I

C SET UP SINGI.E BIOCUK?
0062 IF(SNGIBK) GO TO 160
0064 140 DO 145 1 a 1.64
0065 J = 400-1)
0066 GRNTBI(J + OI.DNDH) 1 OIDNO
0067 GRNTBI (J + DNOPEH) = DNOPE
906$ GRNTBI(J + NROWH) = NROW
0069 145 GRNTBI(J + DROWH) = DROW
007 TOP = INCORE-1
00. ! BOTTOM = INCORE
0072 IF'BOTTOM .EQ. 0) BOTTOM
0074 CORE = TOP/BOTTOM

C SET UP DIRECTORY AVAILABLE SPACE
0075 DREt'SP - I
0076 DO 150 I 2,DIRSZE
0077 NOI.sP~c4) 1-1
0078 LSTSPC'I-I) = I
0079 LNKSPC I ) z 0
00 is FIGSPC'I) c FI3MSK
0001 NODSPC(I) - DIRSZE
08 LNKSPC(1) - 0

0083 FIGSPC(I) - FI3NSK
0084 LSTSPC'DIRSZE) - I

C
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C SET UP WRKSPC OR SINGLE C. PT.
em65 CTRIPT a D1RWE
0066 ISTLOC -DIRSZE * HDRS 1E
006 160 ENDLOC - CTRI PT + PAGHDR
0068 CTRI I - CTRI PT + HDRSZE
0069 CNTRII -CTRI.1 + I
e09 DO 170 1 =CNTRII1,ENDLOC
0091 LNKSPCfI) a0
0092 170 FIGSPC(I) aFI-3MSK

C
C INITIALIZE AVAILABIE SPACE RING STRUCTURE OF THE REQUESTED CONTROL.
C POINT OF WRKSPC. IF THIS IS AT TIW BEGINNING OF A CREATION RUN,
C IT IS C. PT. E1. THEN COPY TO THE UrEV C. PYS.

009 SETUP = TRIE.
0094 CALL LVGRNtREGASP)
0095 OID=REGASP
0096 DO 180 1=2,PAGSZE
0097 CALL LVGRNt'NEW)
009 NODSPC(NEW + CTRIA) =OlD
0099 ISTSPC'OI.D + CTRIA) zNEW
01eo 1oo OI.D-NEW
0101 NOPSPC(REGASP + CTRII) =OID
0102 LSTSPC(OI.D + CTRII) zREGASP
0103 NROW=SEED
0104 OIDNOD =SEED - PRIME
0105 DROW aPRIME
0106 DNOPEaPRIAE
0107 SETUP .FALSE.
0108 LIST aINCORF
0109 IF'SNGI.BX) LIST - I
0111 DO 200 I'1,LIST

C
C SET HEADER WORDS FOR THE CONT INUAN4TS

0112 NODSPCECTRIPT4REGAS)-REGASP
0113 LNKSPCICTRI PT. INSPEL) '9
0114 LNKSPC(CrRI.PT+.USECT)=@
a115 FIGSPC(CTRI.PT+HDRFIG) z0
0116 FIGSPC'CTRI.PT+READVI.)=READCT
0117 IFISNGIBK) GO TO 200
0119 IF'I .EQ. 1) GO TO 195

C COPY AS" RING STRUCTURE TO REMAINING C. PTh.
0121 DO 190 KzI,PAGSZE
0122 NOPSPC(CTRIl + K) z NOPSPC(ISTLOC + K)
0123 LSTSPC(CTRIl + K) =LSTSPC4 ISTLOC + K)
0124 LNXSPC'CTRIl + K) =0
0125 190 FIGSPC'CTRI I + K) = F13NSK
0126 195 CTRIPT-CTRl.PT+PAGfDR
0127 CTRI ICTRIPT*FII)RSZE
0 1281 200 CONT INUE
0129Q IF'.NOT. SNGIBK) GO TO 210

C
C COMPLETE HEADER WORDS FOR SI NGI E CONT INU'ANT
C ASSUME CORRECT OITTCORE DIRECTORY BL OCK IS IN CORE

0131 NOPSPC (CTRI PT + THSMSA) - NXrTMSA
0132 LSTSPC(CTRIPT + PAGENO) - REQPAGI)
0133 LSTSPC'CTRIPT + CONTNO) - REQPAG42)
0134 NXTMSA a NYTMSA + BIKSZE

97



D PAUSE LEAVING LVSYTP 2'
0135 RETURN

C
C CREATE CONTINUANTS BY PAGE ORDER

0136 210 PAGNIU = 0
0137 CTRIPT = DIRSZE
0138 CTRII = CTRI.PT * HDRSZE

C
C CREATE PAGE PAGNUM, CONTINUANT CONTIN.
C COMPLETE HEADER WORDS FOR CONTINUANTS

0139 LIST a HREQPG
0140 DIRCNT x 0.
0141 DIRPAG - I

C INITIALIZE NXTMSA TO LOCATION OF PAGE I, CONT 0
0142 NYTMSA = DIRBIK * 18
0143 DO 300 I=I,LIST
0144 PAGNUM = PAGNUN.)
0145 NUMCON = STACK(PAGNUN) + 1
0146 DIRCNT - DIRCNT + 1
0147 IF(DIRCNT .NE. 1) 00 TO 21S
0149 DO 214 J=1,256
0150 214 OUTDIR(J) = 0

C
0151 215 DO 220 K=I,NUNCON
0152 CONTIN = K-I
0153 NOISPC(CTRI.PT + THSNSA) = NrTMSA
0154 LSTSPC(CTRIPT + PAGENO) = PAGNUM
0155 LSTSPC(CTRI.PT + CONTNO) z CONTIN

C OUTPUT UNUSED CONTINUANT TO DISK
0156 LENGTH = PAGODR
0157 BIUFIOC a CTRIPT + 1
0158 ERRNUM = 1
0159 NSA = NOISPC(CTRI.PT + THSMSA)
0160 CALL LVPAGW

C ENTER CONTINUANT LOCATION INTO OUTCORE DIRECTORY
0161 OUTLOC z 1 + 64*(DIRCNT-1) + CONTIN
0162 OITDIR(OUTLOC) - NSA
0163 NXTNSA = NYTNSA + BI.KSZE

C UPDATE CONTROl. POINTER
0164 CTRI PT=CTRI PT+PAGODR
0165 IF (CTRI.PT .GE.BUFSZ) CTRI.PT=DIRSZE
0167 220 CONTINUE

C SAVE THIS BLOCK OF THE OUTCORE DIRECTORY IF ALL 4 SEGMENTS ARE FILLED
0168 IF'DIRCNT .I.T. 4) GO TO 300
0170 CALL LVPRWR
0171 DIRCNT z 0
0172 DIRPAG = DIRPAG + 1
0173 300 CONTINUE

C
C SAVE MOST RECENT OUTCORE DIRECTORY BLOCK IF NECESSARY

0174 IFIDIRCNT .EQ. 0) GO TO 310
0176 CALL LVPRWR

C
C ZERO OUT REMAINING UNUSED OUTCORE DIRECTORY BLOCKS

0177 310 DO 312 1=1,226
0178 312 OUTDIR'I) - 0

C
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0179 315 IFfDIRPAG FEQ. 16) GO TO 320
0181 DIRPAG - DIRPAG + 1
0182 CALL LVPRWR
0183 00 TO 315

C

C BRING FIRST OUTCORE DIRECTORY BLOCK INTO MAIN MENORY

C IF IT IS NOT THERE, BRING PAGE 1, CONTINUANT 0 BACK INTO CORE
0187 CTR[.PT =DIRSZE
0188 CTRI. 1 =CTRI PT + HDRSZE
0189 IF((LSTSPC(CTRI.PT * PAGENO) .EQ. 1) .ANP.

1 (ISTSPCfCTRLPT + CONTNO) .EQ. 0)) 00 TO 340
0191 NSA - OIUTDIRMZ
0192 BlFILOC =CTRI.PT * I
0193 LENGTH-PAGHDR
0194 ERRNUM - 2
0195 CIJAN - NWiCIAN
0196 CALL LVPAGR'C9AN)

C
C INSERT INCORE CONTINUTANTS INTO DIRECTORY PAGE

0197 340 CTRI.PT x - HDRSZE
0198 CTRII - 0
0199 TN1PSZE - PAGSZE
0200 PAGSZE - DIRSZE
0201 CNTRI.1 a DIRSZE - PAGODR
0202 INPXON a 0
0203 NVALu1
0204 1 NSTYP- I
0205 DO 400 Ku 1, INCORE
020 CNTRI.1 I CNTRI.1 + PAGHR
0207 PAGE - LSTSPCECNTRI. I + PAGENO)
020 CONT - LSTSPC'CNTR1 + CONTNO)
0209 IARG - CONT + 1
0210 IFUNC- PAGE
0211 SRCSVTF - IARG
0212 LNKSUF -I FUNC

D PAUSE ' B FIND'
0213 CALL LYFINP

D PAUSE ' AFT FIND'
0214 IVAISM1) CXTRLI
0215 ITYPI(1
0216 SNKSUF IVALS41)
0217 CALL LYNSRT
0218 400 CONTINUE
0219 DREGSP-REGASP
0220 REGASPE I
0221 PAGSZE - TUPSZE

C
C ETABL.ISH REGISTERS
C PAGE I CON? 0 IS:
C HIGUE*T ACTIVE PAGE
C CURRENT PAGE - CONT
C PREVIOUS CURRENT PAGE -CONT

C REQUESTED PAGE - CONT
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cf
02m HACTPGM1 , 0
0223 HACTPG(2) a OUTDIRM1
0224 CTRIPT =DJRSZE
022-5 CTRI- - CTRL-PT + HDRSZE

0226 CURPAGM1 - 1
0227 CURPAG (2) - 0
022$ (flRPAG(3) a OVTDIR'1)
0229 CURPAG(4) = CTRLPT

0230 REQPAG(1) z CURPAGl)
m2l REQPAG'2) z -2
0232 REQPAG(3) = ClTRPAG(3)
0233 REQPAG(4) z CURPAG(4)
0234 CiTRENT a.TRUTE.

c
C DECL ARE THE LAST CONTROl. POINT AS AVA ILABIE.

0235 LEASTV = FREE
0236 CNTRI. I =BUFSZE - PAGUDR
0237 LSTVPG(1) = LSTSPC(CNTRI.1 + PAGENO)
023$ ISTVPG (2) = LSISPC (CNTRI.1 + CONTNO)
0239 LSTVPG(3) = NOPSPC'CNTRI.i + THSXSA)
0240 LSTVPG(4) = CNTRII

D PAUSE 'LEAVING LVSETP 31
0241 RETURN
0242 END
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C
C
C

0001 Bl.OCK DATA
0002 IMPLICIT INTEGER(A-Z)
0003 REAL*4 DEFEXT
0004 LOGICAL*] SNGIBK,SETUP,NXTRAN,INISTR,IN2STR,FPISTR,FPv2STR,DLISTR,

I DL2STR,DUMIPFI.,CUtRENT, IN2TM(P,FP2TM(P,DL2TMP,FINPFI,
2 DLETFI ,NSRTFI. ,REORG.FUTLL, EPLACE

0005 COMMON /I.VARGS/ IFUNC,IARG, IPOS, ITYP, IV AL,NVAL,NSKIP, ITESTR,
1 INCl.UD, INPXON, IVA&LS( 10),*ITYPI (10),SRCSt'F.
2 LNKSIVF, SNKSITF, INSTYP

0006 COMMON /I.VFI.AG/ FI.OMSK,FI. IMSK, FI.2NSK,FI 3NSK.Fl 4MSK,FI SMSK,F1 (367,
I F~IAGS,F1AG9Q,FIAG0,F.AG11,FI.AGI2,F1.AG13.F1.AG14,

2 FIAGIS
0007 COMMON /1 YCRNT/ REGASP,CTRI.PTCTRI I,LEASTV,NTFREE,FREE,DREGSP,

I ~MSA,PAGIOC.CtURENT
0008 COMMON /1 VB1TFR/ PACSZENWCPAN ,O1.CBAN,CMPANP,PAGHDR,BtIFSZ,DIRSZF,.1I INCORE,HDRSZE,MSADIR,SUTFSZE-,BIKSZE,DIRBIK,PAGHJD4
0009 COMMON /1 VIJDVI/ THSMISA ,REGAS ,PAGENO ,CONTNO, INSPEL,

1 USECT ,HDRFIGt, READVI. ,01DNPH ,DNOPEH,NROUH ,DROWH
0010 COMMON /IVSWIT/ SETUPSNGIBK.NYTRAiN,INISTR.IN2STR,FPISTR,FP2STR.

I DLISTR,DL2STR. IN2TMP ,FP2TMP,DL2T4P ,DUMiPFI,
2 FINPFI.,DLETF1 ,NSRTFI

0011 COMMON /1 VPRPAM/ BITFI OC. LE~tZiTH, IERR,ERRNTM ,BINARY ,BCP,MOPE,PAGES,
I LUN

0012 COMMON /1.VMASIC/ MWRITE,NOTUSP,NEWCON, Fl GMSK ,MASKSF. MASKPF
0013 COMMON /IVUTTIL/ FILSPC'39),DEFEXT(2)
0014 COMMON /IVINS1/ REORG,FIULL,RPLACE

C
001S DATA FI.OMSK,FI. IMSK,FI.2MSK,FI 3MSK,F1 4MSK,FI SMSK,FI G67,F1 A08,

I FIAG9.,FI.AGIO,FIAGI)I,F1AGI2,FIAG13,FIAG14,FIAG1S
2 /200,10040000,0, 00,0033 '400, 1000,"2000, 4000, 1s00,'2e000 ,400,00/

0016 DATA THSMSA ,REGAS, PAGENO. CONTNO, INSPEL,UTSFCT,
I HDRFI.G,READVIO01DNPH,DNOPEH, NROW4, DROWU
2 /1,2,1,2.1,2,1,2,1,2,3,4/

0017 DATA MWRITE,NOTUSP,NEWCOW. F! GMS-K, MASKSF, HASKPF
1 / 4,"2,1,7. 1777, 176000/

0018 ~ DATA SITYPZ,NVALE,TE,BNXON,HDRSZ,PIO,ISTPA I
0018 ~ DATASlITSZ,NTFRIEFR,INARYN,HDCPZ,PCID,IPAD

2 /0O101002
3 ,1-102--1

0019 DATA ITYPI/1000/
0020 DATA 1VALS/1000/
0021 DATA SETUP,SNGI1BK,NXTRAN,INISTR.IN2STR,FP1STR,FP2STR,

I DL1STR.DL2STR. IN2TMP ,FP2TMP,DL.2TMP ,DUNPFI,
2 FINPFI ,DLETFI ,NSRTFI .REORG.F1TLL
3 /.FALSE., .FALSE. ,.]FALSE. ,. FALSE. ,.FALSE. .. .FALSE. .FALSE..

4 .FALSE.,.FALSF.,.FALSE...FALSE.,.FALSE ... FALSE.,
5 .TRITE.,.TR'E... TRTE.,FALSE...FALSE./

0022 DATA DEFEXT /6RGRFGRF,6RGRFGRF/

C IF THE FOILOWING FLAGS ARE ON. THEY RFPRESENT THE FOILOWING:
C
C Fl OMSK- HEAD OF A MULT IVALUED LIST
C F!IMNSK- THE CELL IS IN WORKING SPACE, NOT AVAILABLE SPACE
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C FI2NSK- VALUE ON A UlJLTIVALUE LIST
C FI.3NSK- A NOPE HAS BEEN DEFINED WITH THIS RELATIVE ADDRESS AS ITS VALUE
C FI.4MSK- THE SAVED INDEX OPERATION IS NOT IN EFFECT FOR THIS LIST
C FLSSK- HEAD OF A CONFLICT LIST
C F1.067 - 00- A RANDOM NUMBER
C 01- NUNERIC DATA (INTEGER)
C 10- A CONTINUING STRING OF HOLLERITH DATA
C 11- THE ONLY, OR FINAL, CELL IN A HOLLERITH DATA STRING
C F.AGR - THE CELL CONTAINS A POINTER TO SEQUENCE SPACE
C FI.AG9 - UNUSED
C FLAGI- MULTIVALUE LIST CONTINUATION FLAG (FUNCTION CONTINUES ON
C PREVIOUS CONTINUANT. THIS CONTINUANT DOES NOT CONTAIN
C THE BEGINNING OF THE LIST
C FIAGI1- MULTIVALUE LIST CONTINUATION FLAG (FUNCTION CONTINUES ON
C NEXT CONTINUANT)
C FLAGI2- REORG INHIBIT FRAG
C FI.AGI3- THE CELL IS THE HEAD OF A NULTIVALUE LIST WHICH IS A
C NON-MOVABlE CONTINUATION OF A LIST ON SOME OTHER CONTINUANT
C

em2 END
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C
C
C0001 SITBROIlTTINE LYFECB

0em IMPLICIT INTEGER fA-Z)
8003 REAL-4 CORE,TOP,DOTrOM
0004 LOGICAL* 1 SNGIBK SETUP NYTRAN INISTR IN2STR FDISTR,PP2STR,DLISTR,

1 DL2STR ,DUi§FI .C&iN, iN~TN? ,FBHTU,bLETMPFINPF1.,
2 DLETFI NSRTFI-

805 COMMON /IVAiOs IFUTNC,IARG,IPOS,ITYP.IVAL INVAL,NSKIP,ITESR,
I INCI UD, INPXON, IVAIS' 10). ITYPI (10) ,SRCStF,

2 LNKSITF, SNKSUF I NSTYP
0006 COMMON /1 VREOS/ ClTRPAG( 4) ,REQPAG44) ,ISrVPG(4). CARET

1 HREQPG ,NX.TSA ,HACTPGE 2) ,READCT ,USECNT ,DliPAG;,
2 DIRCNT,OUTLOC,OUtrDIR'256%) RWBUFQl)

0007 COMMON /1 VMASK/ XWR ITE, NOTUSP , NEIK)N ,f'IGMK , ASKSF , ASKPF
0006 COMMON / VFI AG/ FI-ONSK,FI 1US,FI.2JISK,FI 3MSK,F1.4MlSK,FISM,R107,

I PI.AG$.FI.AG9,.FIAGI0,FI.AGII,FI.AG12,FI.AG,3,FI.AG14,
2 FIAGIS

0809 COMMON A.VR.ANI'/ PR IME SEED, NROW ,DNO)E ,DRO1, OI.DNOD ,LISTSZ,
I GRNTB.(i74)

0010 COMMON A -VCRNT/ REGASP ,CTRI.PT ,CTRI.1I,LEASTV ,NTFREE,FREEDREGSP,
1 NSA, PAGI OC, CURFNT

0011 COMMON /1 VBUFR/ PAGSZE, NWCIJAN 01 CHAN ,CNPAN , PAGUDR, BUFKE, D IRE,
I I NCORE, HDRSZE, CAD IR, SUSZE,Il.KSZE, D IRBK, PAGOD4

0012 COMMON A .VUDVI/ THSNSA ,REGAS ,PAGENO, CONYNO, INSPEL.
IUSECT, HDRFI U, READVI. ,01.DNPII DNOPEH NROWH DROVE

0013 COMMON /1 VSW IT/ SETUP SNGI BK, NYTRAN.IN ISTR, 1N~STU,FI STR,FP2STR,
I DLISTR ,DLgSTR, IN2TMP , FPMXP,DL2TMP ,DUMPFI,
2 FINDFI.,DLETFI.,NSRTFI.

0014 COMMON /1 VVSEQ/ ISEQS, ISOPOS, LASTSO ,SEQSPC (1)
7i0015 COMMON A .VPRAM/ BITFIOC ,LENGrH, lERR, ERRNUU ,BINARY, DCI, MOPE, PAGE,

I LUN
0016 COMMON A .VSTAK/ CURI.EV , NUMYAR ,STACK (1)
0017 COMMON 11IVRNI RUNTVP ,CORE
0019 COMMON /1.Vl'SER/ USER '22*)
0019 COMMON /I.VVTRI/ NOPSPC'I)

I /I.VVTR2/ [STSPC( I)
2 /IVVTR3/ LNKSPC"I)
3 /l.VVTR4/ FI.GSPC( 1)

C
C THIS ROUTINE READS A PREVIOUTSI.Y CREATED GRAPH PROM DISK INTO THE GINS
C BUTFFER ANP COPIES IT ONTO A NEW DISK FILE.
C
C READ IN SYSTEM VARIABLES
D PAUSE 'IN LVFECPI

0020 NSA -0
8021I LENGTH 256%
8022 ERRNUMN 29
002 IERN = I READWi (LENGTH, RWBUF (1) C A, ,O.CEAN)

*0024 DUMP:I
002-5 IF(IERR.I.T.0) CALL LVERR(DUMP)

C
8027 REGASP - RWBUTF( 1)
802k9 NXTMSA - RWBUTF' 2)
0029 PAGSZE - IWBUF( 3)
0030 PAGHDR - RWBUFf 4)
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6o31 BUFSZE a RWBUPI 5)
983 DIRSZE a RWBUFf 6)
9833 DREGSP - RWBUF't 7)
6934 INCORE - RWBUTF( 8)
6635 HDRSZE - RWBUF 1 9)
em3 HREQPG - RWBIP' 119)
em3 HACTPG(1) z RUBITF411)
993P DACTPG(2) w RIIBUF' 12)
9939Q READCT aRWBITFf 13)
0940 BI.KSZE - RUBUTF'14)
9641 SUFSZE a RWBUTF( 15)
9842 DIRBI.K - RWBUF (16)
e643 PRIME a RWBUF ( 17)
9944 SEED a RWBUF( 18)
6945 LISTSZ a RWBIUF( 19)
9946 ISE=S a RWBUF'20)
9647 DO 5 1 a 1, 4
0948 CITIPAG(I) - RWBIUF'29.iI
0949 ISTVPG'I) - RWRlTF'24+1)

699S CONY I NIE
C
C READ IN SAVED USER VARIABLES

6951 DO 7 1 z 1,228
9952 J -I *28
6953 7 USER(l) = RWBVPF(J)

C
0054 USECNT -
9955 LEASTV - NTFREE
6956 TOP 2 INCORE- I
0057 BOTTOM - INCORE
6958 CORE - TOP/BOTTOM

C
C READ IN GRN TABI.E

6959 LENGTH - 256
6669 NSA= 1

0061 ERRN1TN = 30
6062 IERR a IREADW'LENOTH,GRNTBI.( 1) AOCJAN)
0063 DUMP21
6064 IF'IERR .LT. 9) CALL LVERB'DUXP)

C
C READ IN IN-CORE DIRECTORY

6966 NSA a2
0067 LENGTH a DIRSZE
666$ ERRNUM = 31
0069 BUTFLOC aI
0070 CHAN~ z 01CHAN
0071 CALL LVPAGR'CHAN)

C
C COPY OITT-CORE DIRECTORY TO NEW DISK FILE

697 DIRPAG =17
em7 19 DIRPAG aDIRPAG -I
6074 CALL LVPRRP(OI CBAN)
6975 CALL LYPRWR
0076 IFfDIRPAG .GT. 1) 00 TO 10

C
C COPY OLD GRAPH TO NEW DISK FILE

697P BITFI OC - D IRSZE + I
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e979 ERRNUX -332
6660 HIPAGE a HACTPGfl)

6681 IF(HREQPG .GT. HIPAGE) HIPAGE *HIEQEG
C SEQUENCE ON PAGES

em8 DO 30 PAGE ;U1, HIPAGE
C SEQUENCE ON CONTI NIANTS

0684 DO02e I= 1,64
668 CONT a 1-1
066 REQPAGE 1) - PAGE
ow8 REOPAG12) a CONT
0088 CALL LVNSA(CONNUUg)
em8 MF'SARET .E. 6) G0 TO 30
6691 NSA WSARET
em9 MUAN *OI.CHAN
em9 LENGTH - PAGPDR
6994 CALL LYPAGRfCHAN)
e09 CALL LVPAGW
669 26 CONT INUE
6697 36 CONT INUJE

C
C EXAMINE IN-CORE DIRECTORY ANP BRING IN LISTED CONTINUANTS INTO CORE

6698 DO 5061-1I D1RS1E
6699 IFt((RGSPC(I).ANP.FLINSK).EQ.6) GO TO 50
6101 REQPAG'1 = NOPSPC'I)
0102 REQPAG'2) -I - REQPAGMI - I
6163 IF (REQPAG (2) .AT. 6) REQPAG(2) =REQPAG(2) *DIRSZE
0165 CTRI.PT - ISTSPC'1)
0106 CTRII1 - CTRIPT + HDRSZE
6160 CALL LVUSA(CONN1UX)
6168 USA - NSARET
6169 BTFI.OC c CTRI.PT + I
6116 LENGTH - PAGHDR
6111 CALL LVPAGR(CHAN)
0112 50 CONTINUE

C
C ESTABL 151 REGISTERS

0113 CTRIPT - CUTRPAG(4)
0114 CTRIlI - CTRI-PT + HDRSZE
o115 CIURENT - .TRITE.
0116 REQPAG (2) c -2

C READ IN SEQUENCE SPACE (LATER VERSION)
0117 TYPE 60
6118 60 FORMAT(, GRAPH HAS BEEN PLACED INTO EMORY'/
6119 RETURN
6120 ENP
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C
C

6901 SUBROUITINE LYGRI NODE)
em0 IMPLICIT INTEGER(A-Z)
9603 LOG ICAL-1 SNOI.BE ,SETUP, NXTRAN, IN ISTR, IN2STR, Fl' ISTR , FP2STR, DL ISTR,

I DL2STR, DUNPFI. ,CtrRN, IN2TNP ,FP2TUPDL2TUP .FINPF.,
2 DLETFI., NSRTFI.

6694 DIN ENS ION NOPE(I)
969 COMMON /1 VRES/ CtIRPAGf4) ,REQPAG(4).* STVPG(4) USARET

IHREQPG, NXTMSA ,HACTPG(2) , READCT, US*CNTDIAPAG,
2 DIRCNT.OUtrLOC,OITDR2.-6) RVBIUFf I)

9696 COMMON /I.VFI.AG/ Fl ONSI, Fl 1SK, FI.2U5, I'i3MK, FI.4N1, F! SUI,FI 067,
I ~FL.AG,F[IAG9 1,FIAkG,FI.AGI1I,Pl.AG12,FIAGI3,FI.AG14,

2 FI.AGIS
0007 COMMON /I.VRAND/ PRINE,SEED, NRO , DNOI'E, DROW~,OI DNOP, LISTSZ,

1 GUNTRI. (256)
6996 COMMON /l.VBIrFR/ PAGSZE.,NWCBAN , O.CI5AN ,CJUP4 N,PACIIDR, BI'FSZE, DIRSE,

IINCOREIIDRSZE ,MSADIR SUIFSZE,BI.KSZE ,DIRBI.K, PAGMMD
0909 COMMON /I.VHDVI./ THSMSA ,REGAS ,PAGNO , CONTNO, INSI'EL,

I USECT DDRFI G ,READVI , 0! DNPH ,DNOPH, NROWm ,DROWH
0010 COMMON /I.VSWIT/ S rUP,SNG.BK,NXrTRAN, INISTR, IN2STR,FPISTR,FP2STR,

I DLISTR,DL2STR, IN2TMP,FP2TNP,DL2TNP,DUNPFI.,
2 FINPFI.,DLETFI.,NSRTFI.

0011, COMMON /I.VVTRl/ NOI'SPC(1)
I /IVVTR/ LISPC( 1)
2 /1 VVTR3/ LNKSPC fI)
3 /1IVVTR4/ FtGSPC 11)

C
C THE PURPOSE OF THIS ROUTINE IS TO PROVIDE A SEQUENCE OF 'RANDOM'
C NUMBERS OF LENGTH L ISTSZ TO THE REQUESTED PAGE (CONT INUANT =0)

C PROGRAM INITIALLIZATION ?
D PAUSE 'IN LYGRN'

0912 PAGE * 0
6913 IF(SETUP) 0O TO 109

C
C IS THE PAGE DEFINED?

0615 IF(REQPAG(I) .GT. HACTPGfI)) HACTPG'I) =REQPAG'1)
6917 IF'REQPAG(I) .GT. 9) GO TO 50
0919 HACTPG41) zHACTPG(I) * I
6629 REQPAG'I) zHACTPG(1)

C
C OBTAIN CURRENT VALUES FOR GUN PARAMETERS FOR REQUESTED PAGE

0021 50 PAGE - REQPAG(i)
e022 GUNPEX - 40(PAGE - 1)
0623 01 DNOI) GRXTI (GRNPEX + 01 DNPH)
0024 DNOI'E - GRNTBI.(GRNPEX + DNOPEl)
0025 NROWd - GURNTBI (GRNDEX 4NROWH)

em2 DROW - GRNTBI,(GRNI'EX *DROWD)
C

9027 100 DO 200 J - I.LISTSZ
6620 I -j
0929 NODE(I) *OIDNOV.PNOPE

9039 OIDNO1' NOI'E(I)
0931 DNOI'E - DNOPE. I
9032 IF(NODE(I).I.E.PAGSZE) GO TO 199

106



C RESIDUE GEERATION ?
0034 IFfNROW b3T.PRIME) 00 TO 150

C ROW UPDATE
em3 NROd - NROW+SEED
0837 IF(NROWd.GT.PRINE) NROd NROid-PRINE
0839 NOPE(I) -* O
8048 OIDNO' - NOPEtl)
8841 DNOPE -PRINE.I

C RESIDUE GENERATION ?
0042 IFINOPEUl).NE.SEED) (30 TO 199
0044 NROW a 0
0045 DROW - PRIME

C RESIDUE GENERATION
884 is@ DROW - DROI
0047 NROW - NROW *PROW
0048 NOPE(I) NROW
0049 OIDNOP NOPEtI)
8850 DNOPE - DROW
0851 IF'NOPE(1).GT.PAGSZE) 00 TO 30

C OUTPUT NOPE
8853 199 IFISETUP .EQ. .TRITE.) RETrURN
8855 200 NOIDE(I) a NOlDE(I).OR.IVIFS9(PAGE,SUrFSZE)

C
C UPDATE DEADER

0056 250 GRNTBI (GRNDEX O 01DNDD) 01 ODNOP
0057 GRNTBI.(GRNDEX( DNOIDE1) -DROPE

005 GRNTBI (GRNPEX NIOWIJ) - NROWd
0059 GRNTBI (GRNJDEX + DROWD) - DROWI

CORIGINAL CREAT ION SEQUENCE IS EXHAUSTED, RECOVER 11W -PEP INED NOPES
C 1RING IN CONTINIUANT ZERO OF THE REQUESTED PAGE IF NECESSARY

0062 300 REQCON =REOPAG(2)
0063 RFQPAGf2) -0
0064 CALL LVEXC8
886s DO 430 L - ,LIS M,
8866 DO 400 K=I,PAGSZE
8867 LOC -CYRIPT + HDRZE * K
006F IF((FIGSPC'LOC).ANP.FI3NSK).NE.0) 00 TO 390
0070 NOPE(L)=K
0071 FIGSPC.LOC)=FIGSPC(LOC .ANP.FI3NSK
0072 (30 TO 430
8073 390 IF(K .EQ. FAGSZF) GO TO 448
0075 400 CONT INUTE
0076 430 CONT INUTE

C BRING IN ORIGINAL REQUESTED (PAGE,CONT)
0077 REQPAG'2) zRFQCON
0076 CALL LVEXCP
0079Q LISTSZ = 1
080 RETURN

C
WWI1 440 TYPE 450
0062 450 FORMAT (ID ' ERROR .. N14BER OF NOPES EXCEEDS REQUESTED MEMORY'/'

I PROGRAM IS TERMINATED.'
0083 ERRNITM 10

00@4 PUMP 8
0065 CALL LVERRflDUNP)
0066 STOP
0067 END
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C
C

6661 St'DOVTINE LVNPAG
002 IMPLICIT INITEGERfA-Z)
6603 LOGICAL I SNGI BK,SETUP,NXTRAN, IN ISTE, IN2SIR FPISTRt,FP2STR,DLISTR.

I DL2STR, DUNPF1 CITRFNT, IN2TMP * FDTNP , DLkTxp, F INpFL
2 DLETFI ,NSRTFI
CZOMMI /1 VREGS/ CI'RPAGE4 ,REQPAGE4) .LSVPG'4) ,DSARFT

I IIREQPG, KYTNSA .UACTPG' 2) , RADC, ISECNT,.DlipAG,
2 DIRC NT,OlfTLOC.OU1TDIR'256) IWBIUEEI)

@so5 COMMON /1 VNASK/ MWR ITE,NOTUSP. NEUCON iI GM~ V ASKSF ,MASlPF
6ow COMMON /1 VCRMT/ REGASP .CTRI PT ,CTRI I ,LEASTV ,NTFREE.FREE.DRHGSP.

I SSA,PAGIOC,CIRENT
0607 COMMON /I VBIrFR,' PAGSZE, NW(IIAN Ol C0AN ,CNPAN , PAGVDR ,BlfFZ DI=F

I INCOREDSE,NSADII1,SUFSZE,BI KSZE,DiRIK,PJVI94
66 COMDON /IVPDVI/ THSUSA,REGts.PAGENO.CONTNO,INSPDEL,

I USECT,UDRFI G,READVI ,OlDNDH.DNOPEII,NRWI DROW
6669 COMMON /I VSWIT/ SFTUP,SNGI BK,NXrTRAN, INISTI, IN2sTRF 1ISTRt,F'2STU,

DLI ST , DL2STR. 1N2TN , FP2TN , DL2TMP ,'DUDPFI.
2 FINIlFI ,DLETFI ,NSVTFI

6619 CORDON /1 VPRAN/ DUil OC, LENGTHR, EER, ERNM .11 NARY * CD ,MPE, PAGE,
I LUN

@all COMMON /IVVTRI/ NOI'SPCI I
I /IVVTR2/ LSTSPCd'P

2 /l VVTR3/ LNKSPC41I
3 /1IVVTR4/ FI GPC'

C
C THIS ROUTrINE WILL PLACE A NEW PAGE tZEUOTH CONTINl'ANT) INTO THE BUFF!!.
C IF THE NEW PAGE EXCEEDS THE NINBFR OF PAGES ORIGINALLY REQUESTED DY TUE
C USER: PUT IT ON DISK.
C REG ISTERS AND IN-CORE ANP OVIT-CORE DI1RECTORIES ARE UPDATED.
C
C DEFINE PAGE NO. ANP UPDATE HIGHEST ACTIVE PAGE
D PAUSE 'IN LYNPAG'

6612 HAC TPGfD a HACTPGI'.I
6613 RFQPAGfI.a HACTPG'')

C
C BRING IN Ol'T-CORE DIRECTORY PAGE AND DEFINE OUTrLOC (LOC IN 0-C D P)

0014 REQPAG'20 -1
0015 CALL LVMISA (CONNIIM)
6616 REQPAG'2) a 6

C
C ARE ANY PREALLOCATED PAGES (THAT HAVE ALREADY BEEN OPENED ON DISK)
C STILL AVAILABlE ?

e@17 IF'HACTPG') .GT. HREQPG) 0O TO 10

C REQ(P,6) WAS CREATED AT THE BEGINNING OF TUE PROGRAM
6619 CALL LVEXrU
6620 RACTPGi2) a IARET
0021 RETURN

C OPEN A PAGE-BI OCX IN THE BUFFER
6622 10 IFfLEASTV .EQ. MTFRFE) CALL LVOPEN

C
CID* NEW PAGE MUST BY ADDED TO THE DISK IMMNED IATELY FOI LOW I G TUE LAST
C CREATED CONY IMNUANT.
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0824 BACTPG2) N KTSA
C
C PLACE LOCATION OF NEW PAGE INTO OUT-CORE DIRECIORY

6625 OMTDIR OUTLoC) - RACTPG42)
C
C SET UP AVAILABLE SPACE ANP HEADER

e026 SNGIB3K * *tVE.
0027 CTRIPT a LSTVPG4)
6826 C'RI I a C .PT. *HDI
6029 CALL LVSETP

C
C PLACE EMPTY PAGE ON DISK

836 LENGTH - PAGDI
6831 BIPIOC CTLPT + 1

832 ERnIN a 23
6833 NSA - HACTPG(2)
034 CALL LVPAGV

C
C UPDATE RIGISERS

005 40 CRPAG'I) - HACrIO(I)
6836 CUtPAOG(2) - 0
0037 CURPAG(3) a RACTPG(2)

-m CIrRPAG14) a LSTVPG'4)
C
C PAGE HAS BEEN PLAC IN "lEAST VALUED IOCK"
C UPDATE IN-CORE DIRECTORY

63 CALL LVRPLC
C
C PUOTECT THIS PAGE FROW BING TAKEN OUT OF CORE BEFORE IT IS USED

6840 Fl.GSPC'CTRIPT.HDRFI.G) * NOTUSP .OR. NFWCON
0041 RETURN
0042 END
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C
C
C

9901 SUBROUTINME LYNCON
em9 IMPLICIT INTEGER(A-Z)
098 LOGICAL0l SNGI BK, SETUP, NXTRAN, IN ISTR, IN2STR,FPISTR, FP2STR,DL ISTR.

1 DL2STR , DUMPFI. ,CURENT, I N2TMP, ,F2TNP, DL2TMP, F INPFI.,
2 DLETFI ,NSRTIFI

9984 COMMON /1 VREGS/ CUPAG'4) ,REQPAGE4) ,ISVPG(4) ,MSAREI
I HREQPG,NXTMSA ,HACTPG'2) ,READCT ,USECNT ,DIAPAG,
2 D IRCNT, OUTLO)C, OUTDIIR 12-%) , RWBTF'f I )

9905 COMMON /1 VMASK/ MWR ITE ,NOTUS', NEWeCON, P1GMSK , MASF,NASKPF
9906 COMMON /1 VCRNT/ REGAS , CTRI PT, CrRI I ,LEASTV , NFREE, FREE, DRE(3SP,

I ~MSA, PAGI OC. CURENT
e907 COMMON /1 VBVFR/ PAGSZE ,NWCBAN .01 CIIAN,CMPANP,PAIIDR,B1JFSE .D1RM,

I INCORF,HDRSZE,MSADIR,S1TFSZ,BIKSZEDIRBI.K,PAMID
9908 COMMON /I.VIJDVI./ THSNSA ,REGAS ,PAGENO ,CONTNO, INSPEL,

IUSECT ,RDRFIU, READVI .01 DNP , DNOPEH ,NROWB ,DROiIB
990 COMMON /1 VSWIT/ SETUP,SNGI BK,rNYRAN, INISTR, IN2STR,FPISTR,FI'2SR,

IDL ISTR , D2STR,*IN2TMP , F2MXP,DL2TNP ,DUPFI.,
2 FINPFI ,DLUF1 ,NSRTFI

so1o COMMON /1 VPRAM/ BtUFI.OC ,LENGTH, IERR ,EURNUM ,BINARY .RC!',MOPE, PAGES,
I LUN

0911 COMMON /IVVTRI/ NOI'SPCII)
I /IVVTR2/ LSTSPC'I)
2 /1 VVTR3/ LNKSPC (1)
3 /I.VVTR4/ FI.GSPC(1)

9012 DIMENSION CONIST(64)
0013 DATA CONIST /64*0/

C
C THIS ROUTINE PLACES AN UNUTSED CONT INU'ANT OF ANl ESTABLMSED PAGE
C INTO THE BUFFER. IF REQ(P.C) WAS NOT INITIALIZED AT THE BEGINNING
C OF THE PROGRAM, A CONT INUIANT IS CREATED AN!' PLACED ON DISK.
C REGISTERS, IN-CORE, ANI' OUT--CORE DIRECTORIES ARE UPDATED.
C
C OONIST() IS A LIST OF HIGHEST ACTIVE CONTINUANTS FOR EACR PAGE
D PAUSE 'IN LVNCON'

9014 PAGE = REQPAG'I)
0015 HICONT = CONIST(PAGE)
0016 REQPAG42) aHICONT + 1
9917 CONIST(PAGE) - REQPAG(2)

C
C BRING IN OFTCORE DIRECTORY

9918 CALL LVMSA(CONNUM)
C
C OPEN A PAGE-BI OCK IN THE BUFFER

0019 IFILEASTY .EQ. NTFREE) CALL LVOPEN
C
C ARE ANY PREINITIALIZED CONTINUANTS STILL AVAILABIE ?

e021 IFINSARET .GT. 9190o To le0
C
C*00 NEW CONTINUANT MUST BE ADDED TO THE DISK IMMEDIATELY P01 LOWING THE
C LAST CREATED CONT INUANT.

0923 NSA - NXrTMSA
C
C PLACE LOCATION OF NEW PAGE INTO OUT-CORE DIRECTORY

0924 OUTDIR(OUTLOC + 1) a NSA
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C
C SET UP AVAILABI.E SPACE AND HEADER

9825 SNG.BK - .TRUE.
982 CTUI.PT a LSTVPG'4)
e827 CTRIA - CTRI.PT + HDSE
882 CALL LVSETP

C
C PLACE ENPT PAGE ON DISK

929 LENGTH - PA(NIDR
0030 BILOC - CTRIPT * I
ow3l ERRNUU * -25
0832 CALL LVPAGWd
em3 GO TO 49

C
C RBQ(P 0) WAS CREATED AT THE BEGINNING OF THE PROGRAM
C READ fiQ(P,0) INTO CORE

0034 10 NSA a MSARET
0835 LENGTH - PA(UDR
983 BITFI.OC a LSTVPG'4) + 1
0037 EURNUN - 26
983ta CH~AN - NWCPAN
9839Q CALL LVPAGRICHAN)

C UPDATE REGISTERS
80940 CtIPAGf 1) REQPAGI 1

98-41 CURPAG(2) aREQPAG(2)
9842 Cl'RPAG13) - NSA
0043 CIVRPAG44) - LSTVPG'4)

C
C PAGE HAS DEEN PLACED IN "I EAST VALUED BlOCK"
C UPDATE IN-CORE DIRECTORY

0044 CALL LVRPLC
C
C PROTECT THIS PAGE FRtOM BEING TAKEN OUT OF CORE BEFORE IT IS USED

9845 Fl (SPCf'CTRI PT+HDRFI G) - NOTIJSP .OR. NEWCON
9846 RETlURN

0047 END
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C
C
C

6601 SBROUT INE LVEXCO
0002 IMPLICIT INTBGER'A-Z)
em0 LOGICAL' I CURENT
0904 COMMON /I.VARGS/ IPUNC, IARG, IPOS, ITYP, JYAL,NVAL.NSKIP, ITESTR,

I INCLUD, INDXON, IVALS( 10), ITYPI (16 ,SRCSI'F,
2 LNKSgUFNKSUF,.INSTYP

695COMMON /I.VRE(E/ &JG( REQPAGf4) , STVPG(4) HARET
HREQgrTNAACTPG(2) ,READCTUEN,~PG2 DIRKT OUTLOC OtUTDIR(26).RIBUFIT~)

G666 COMMON /L.VCRNT/ RES'JSP, ,C2RI PT ,CTRI. 1, LEASTY , NYFRE ,FREE, DREWS,
I NSA,PA3IOC,ClqtRE

6607 COMMON /1.VBI'FR/ PAGSZE, NWCNAN ,0 CIIAN,CMPANP ,PAGEDRI BUFSZE ,DISZ.
IINCORE, HDRSZE,NSADIR SUFSZE, B! XSZ DlB! K, PAGMMD

666 COMMON /I.VPRAN/ BUFI OC, LENGTH, JIR , ERRNUN ,BJNAAY, DI',NODE, PAGES,
I LUN

66m COMMON /.VHDVI./ TIENSA ,REGAS, PAGENO ,CONTNO, INSPEL,
IUSECT ,HDRFI.G, READY! .01 DNP , DNOPEH, ROW , DROIW

6010 COMMON /I.VVTRI/ NOI'SPC(1)
I A.VVTR2/ ISTSPCI 1)
2 /l.VVTR3/ LNKSPC (I)
3 AlVVTR4/ F!AGSPC'1)

C
C THIS ROUT INE BR INGS THE REQUESTED (PAGE, CONT) INTO CORE IF NECESSARY
C AND' UPDATES THE IN-CORE DIRECTORY AND "CURRENT' REGISTER
C TO REQUSTED (P ,C)
C FAILURE RETURN IF NSARET LT 0
C
C is REQ(P,C) IN CORE?
D PAUSE 'IN LVEXCJ'rp TYPE I
DI FORMAT(' REQ(1) REQ(2)')
D TYPE 2,REQPAG'1),REQPAG(2)
D2 FORNAT(2V2X,14))

6611 MSARET - I66
6612 CALL LVI1RCT
6613 IF'PAGIOC .GT. 6) RETURN

C
C BRING REQ(P,C) INTO CORE IF IT EXISTS
C LOCATE REQ (P,C) ON DISK

0015 CALL LVUSA(C0NT)
C DOES REQ(P,C) EXIST

6616 IF(NSARET .I.T. 6) GO TO 166
C MAKE A PAGE-Bl.OCK AVA ILABIE IN THE GIRS BUFFER

eels CALL LVOPEN
C61 BRNGU RBu 10IT I.ATVLE" AEB.C
C01 BRN RE-PC INO"1-0UE"PG-lC

am2 LENGTH a PAGODR
6621 NSA a NSARET
662 BUTFIOC - LSTVPG'(4) + I
e02 CRAN a NIICPAN
0024 CALL LVPAGRICBAN)

C UPDATE "CURRENT PAGE" REGISTERS
6025. CTRI PT a BUFIOC - 1I
662 CTRI. I a CTRI.PT + HDRSZE
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0027 PAGLOC *CTRI.PT
e C1JRPAGMI a LSTSPCICTRIPT + PAGENO)

002-Q CURPAG (2) aISTSPC (CTRI PT + CONTNO)
CITRPAG43) = nA

ee~l ClRPAG(4) - CTRI.PT
am3 ClIRENT - .TRUE.
em3 REGASP - NOPSC 'CTRLPT + lEGAS)

C UPDATE IN-C)RE DIRECTORY
ee34 CALL LVRPLC

C UPDATE (P,C) DEADER
em35 READCT a READCT + I
em3 FI.GSPC'CTRI.PT*READVI) aREADCT

em3 LNKSPC CTRI PT.USECT) 0
6636 IeO LEASTV NTFREE
6039. RETURN

eeENP
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C
C
C

00w1 SUBROUT INE LVDRCT
8002 IMPLICIT INTEUER(A-Z)
0003 LOGIChLGI CURENT
604 COMMON /IVARGS/ IF1JNC IARG,IP0SITYP,IVAL,NVAL,NSKIP,ITETR,

I INCIUD,lINiXON,IVALS(10),ITYPI(10),SRCSIF,
2 LNKSUF,SNKSTF, INSTYP

0005 COMMON /1 VREGS/ CURPAG' 4) , RQPAG 14) ,LSTVPG(4) ,MSARET,
I HREQPG,NXTNSA,HACTPGI2) ,READCT,USECNT,DIRPAG,
2 DIRCNT.OUTTLOC,OITTDIR(256) ,RWBUIF( I)

0006 COMMON /1 VCRI4T/ REGASP ,CTRI PT, CTRI. 1, LEASTY, NTFREE, FREE, DREGSP,
I MSA SPAGI.OC,CURENT

ow0 COMMON /1 VBUTFR/ PAGSZE ,NWCHBAN ,O CHAN ,CUPAND ,PAGHDR ,BUFSE D IRSZF,
I INCORE,HDRSZE,XSADIR,SUTFSZE,BtKSZE,DIRBIK,PAGHD)4

0008 COMMON /1 VHDIVI/ THSMISA,REGAS,PAGENO,CONTNO, INSPEL,
I USECT , DRFI 0 ,READVI ,OI.DNPH , NOPE , NROWJI *DROUB

09 COMMON /I'/PRAX/ BUTFIOC, LENGTHI,I ERR, ERRNUM, B INARY,BD, MODE, PAME,
I LUN

0010 COMMON /1VSTAK/ CUTRIEV,NUMVAR,STACK'I)
0011 COMMON /I.VVTRI/ NODSPC'I)

I /I.VVTR2/ LSTSPCII)
2 /I.VVTR3/ LNKSPC(1)
3 /I.VVTR4/ FI.GSPC'1)

0012 DIMENSION TEMPW4
C
C THIS ROUTINE SEARCRES THE DIRECTORY TO SEE IF THE REQUESTED PAGE-
C CONTINUANT (REQEAG) IS IN CORE. THE DIRECTORY IS A PAGE-BLOCK WoICo
C STAYS IN CORE. IT IS AT THE FIRST CONTROL. POINT (CTRIPT -0). DIRSZF
C IS THE DIRECTORY PAGE SIZE. FOR EACH PAGE-CONTINVANT THAT IS IN
C CORE, A TRIPLE IS STORED. THE SOURCE NOPE IS THE CONTINUANT+I, THE
C LINK (OR KEY) IS THE PAGE NUMBER, AND THE VALUE IS THE LOCATION
C PRECEEDING THE FIRST WORD OF THAT PAGE IN CORE zCTRIPT).
C
C SUCCESS -- UPDATE CITRPAG AND CTRI.PT * CURENT - . RITE.
C FAILURE -- PAGLOC =-1
C
CO DOES THE REQUESTED PAGE-CONT INUTANT - THE CURRENT PAGE-CONT INUANT ?
C
D PAUSE 'IN LVPRCT'

0013 IFf(REQPAG'I) .EQ. CURPAG'lfl .ANP. (REQPAG(2) .EQ. CIURPAG(2)))
I GO TO 4e

0015 IF(INCORE BEQ. 1) GO TO 98
0017 GO TO 50

C
0018 40 CTRI.PT z CUPYAG14)
0019 CTRIA = CTRI.PT + HDRSZE
002 PAGI.OC -CTRIPT
0021 MSA - CITRPAG3)
e02 REGASP NODSPC ICTRI PT + REGAS)
0023 CURENT = .TRITE.

0024 RETURN
C
C
C* TEMPORARILY STORE SYSTEM VARIABIES FOR THE SEARCH
C
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0025 50 CALL LVSTAC
0026 01 DCPT =CTRI.PT

C
C RESET SYSTEM VARIABLES FOR THE DIRECTORY
C

0027 CTRI.PT =-HDRSZE
002$t CTRI. I = 0
6029 PAGSZE =DIRSZE
0030 IARG REQPAG(2).1
0031 IF1UNC =REQPAG(1)
0032 SRCSUF = IARG
6033 LNKSUF =I FUNC

C
6034 CALL LVFINP
6035 PAGIOC =ITESTR*IVAL

C
C RESTORE SYSTEM VARIABLES

6036 CALL LVPOP
6037 IF(PAGIOC .IT. 0) GO TO 99

C
C PAGE-CONT INITANT HAS BEEN FO1UNI IN THE DIRECTORY.

0039Q CTRI.PT PAGI OC
0040 CTRI I CTRI PT + HDRSZE
6041 NISA = NOIISPCICTRI.PT + THSMSA)

C
C UPDATE ClTRPAG

6042 CITRPAGf1) =REQPAG4'1)
6043 CURPAG(2) =REQI'AG(2)
0044 CITRPAG(3) = NSA
0045 CITRPAG(4) =CTRIPT
0046 CURENT = -TRUE.
6047 REGASP = NOPSPC 'CTRI PT + REGAS)
0048 RETURN

C
C FAILURE

0049 98 PAGIOC =-1
650 99 CURENT =FALSE.
6051 CTRI.PT 01 ODCPT
6052 CTRIA = CTRI PT + HDRSZE
6053 RETURN
6054 ENP
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00 SUROUTINE BRINSA(NO I~IR( H ORCTOTOEDRETR lC

0003 UNOMFONE /IRES CMSARET.E G()LSVP(),REPA(I
NEESAR. PTES DIRA AD DI2RCNT. UEKTDRP

000 RE OEQPAG'2)IITSEIMEIBIKPAP)

C THIS UT IEBISIT OITTIOTECORC 1TCORE DIRECTORY BLOOCK
00 IF NECESSARY (PAES IFA A)ND D N1

C BINGINDRETOYBlC I NCSR
001 RFER NSA. OFDIA REQP G2) IO TO 100
001 SESDIR I= PAG EWDI

001 CIJAN = -1HA

C ETENNEIF 'AY HOSEIICOGE CONTINAT ISMERO REQUESTED

0080 ICONT ) 0, 0, 1
C
C 'AU-SET TON ZERO

09000 0 FCE = 0EPG1

DUM =YPE
00 9 IFRMA( RGT. G4) R.QPA(2),DIRGT. IR63)) CLLTO(ULCSRE

D TYPPUE 10,COR DEPIECTREYA'2,IRBLDOCKCNTOTONA
DIO1 FN IX,=(AGE )/4+

0022 DICNT COAGNT (EW -1

0023 IF'CNTWI EQT. 0) R G O TO 100~
0025 DIF'NARE =T 0) O T 22
0027 CN = NCN

0020 le GF(ON O2,30 210

C FAPIFIRE'

0020 210 ITTLC = + 6*(DICNT 1 16 CN

002 MART OlTDR(VTOC



0029 220 IFCONr .NE. REQPAG'2)) NSARET -I
0031 RETURN

C
C "NEW CONTINUANT" (PAGE MUST BE DEFINED, CONT NOT YET INITIALIZED)

0032 300 MSARET - -I
0033 CONNUM a -1
0034 310 CONT z CONT + I
0035 IF'CONT .GE. 64) STOP 'REQUEST EXCEEDS ALLOWABIE NUMBER OF

I CONTINUANTS'
0037 OUTLOC = I + 64*(DIRCNT-1) + CONT
003$ NSARET = OirrDIR1OITLOC)
0039 IF(ISARET .IE. 0) RETURN
0041 CONNUM = CONT
0042 GO TO 310
0043 ENP
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003 COMM4 ON REVD1 HNARGSPGN OTO NPL

0009 COMMON /1 VPNAN/ BITRE! OC, ETH,1 ER, ErRI4U ,BINAR, PM ,PGS

.00 COMMON /1 VRITN/ WRENYP,OEWOGN .AK .ASP
0011 COMMON /IVVRT/ NOPASPCTRPTI()SVNTREFRERGP

0007 OMMO /IV R/ LSTSCI WCACANCPPPA;RBIFZDRS ,
2OMO /IVR3/ LNKSC'I) AAGNONNNS)L

001 COMO /IVVTR/ FIGSPC)

C THE PURPOSE OF THIS ROUTINE IS TO MAKE A PAGE-BlOCK AVAILABlE
C IN WRKSPC.
C
C IF LEASTV =FREE, THEN LSTVPG CONTAINS THE CONTROI POINT FOR AN

P AUSBIE 'IN -LOEN

0012 IF(LEASTV .EQ. FREE) RFTURN
C
C PREPARE TOTAL USAGE COUNT FOR LVALUE

0014 CALL LVSITM
C
C ROUTINE LVALUE WILL RETURN THE DISK ANP IN-CORE LOCATIONS IN LSTVPGf)
C OF A PAGE, CONT WHICH IT HAS DETERMINED TO BE OF LEAST IMMEDIATE USE
C TO THE SYSTEM.
C

0015 CALL LVALUE
C
C TEST WRITE-BIT OF LEAST VALUED CONTINUANT. THE WRITE-BIT INDICATES
C WHJETHER OR NOT A PAGE HAS BEEN CHANGED SINCE IT WAS READ INTO
C MEMORY
C

0016 FIGI.OC z LSTVPG'4) + HDRFIG
0017 IP'(MWRITE .ANP. FI.GSPC(FI.GI.OC)') .EQ. 0) RETURN

C
C WRITE LEAST VALUED PAGE TO DISK
C
C ZERO OUT FL AG'S

0019 FlGSPCfFI.GIOC) = 0
0020 NSA =ISTVPGt3)
0021 LENGTH =PAGHDR
0022 ERRNVM a27
0023 BUFIOC =LSTVPG'4) + 1
0024 CALL LVPAGW
0025 RETURN
0026 ENP
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C
C

0661 SUBROUTINE LVSUN
0662 IMPLICIT INTEGER(A-Z)
006 COMMON /IVREGS/ CUTRPAG(4) REQPAG'4) ,LSTVPG'4) EARN?,

1 REQPGNTUA ,A PG42) READCT .15ii ,DRPG
2 DIRCNT.OVTLOC,OUTDIRV2SS' RWBUF'l1)

0664 COMMON A VUASK/ MU lYTE, NOTUSD ,NEUCN ,LGNSK,NAKSF, NASKPF
6665 COMMON /I.VCRNT/ REGAS? , CUR!PT ,ORI.1, LUSTY, NYFREE, FREE, DUE,

1 NSA, ,PAGI.OC, *CUREN?
6666 COMMON /1 VBUFR/ PA(Z NICAN, OL.CUAN, OWAND *PAGHUR. BUFSZE ,DIRZ,

IINCORE HD~ENSADIJR, StFW , I. KSZEDIRBI.K ,PAGOD4
e07 COMN /I.VHDVI/T TMA ,REGAS PAGENO ,CONTNO, INSVbEL.

IUSECT ,H UDF.O , UFBVI .1DNI',DNOP, NROWD DROWO
0668 COMN A .VYTR / NODSPC (1)

1 /IVVTR2/ ISTSPC(I)
2 /1 VVTR3/ LNKSPC (1)
3 /I.VVTR4/ FI.GSPC'1)

C
C THIS ROUTINE IS CALLED WENEER A CONTINUANT IS CREATED OR READ
C INTO MEMORY. ITS RESU~LTS ARE USED BY THE LYALUE ROUT INE FOR TUE
C 'UISAGE'I PARAMETER.
D PAUSE 'IN LVSUW'

6609 USECNT = e
6016 WRIAS z DIRSZE

C RECOMPUTE USE COUNT OF ALL INCORE CONT INUANTS
0611 DO 10 1 =1, INCORE
0012 USECNT *USECNT + LNKSPC(MBIAS *USECY)
0013 KBIAS W CAS + PAGDDR
0614 10 CONTINUE
0615 IF(USECNT BEQ. 0) USECNT - I
0017 RETURN
6018 END
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C
C
C

0001 SITBRO1tT INE LVALUE
0002 IMPLICIT INTEGER(A-Z)
0003 LOG ICAL9I CURENT
0004 REAL64 A,B,C,D,BOTOMI,BOTTMN,CORE,ORDER,TOP,TOPI,TTLUSE,USAGE,

I USAGE I,VALUE VALUE 1 WRITE,SPACE,CAPACY
0005 COMMON /IVREGS/ CUAiPAG'(4),REQPAG4),LSTVPG(4) 3ISARET

I HREQPG , NTMSA ,HACTPG (2) ,READCT , US*C ,DUIPAG,
2 DIRCNT,OUTrLOC,OITTDIR'256) ,RItBUF( 1)

0006 COMMON /I.VSWiIT/ SFFUP,SNGI.BK,NXTRAN, INISTR, IN2STR,FPISTR.FD2STR,
I DL1STR,DL2STR,IN2TMP,FD2MP,DL-TP,DJMPFI.,

2 FINPFI.,DLETFI.,NSRTFI.
0007 COMMON /1 VMASK/ M!ITE ,NOTUSD, NEWCON ,FI.GMK. ASKSF, MASKPF
0008 COMMON /1 VCRI4T/ REG3ASP ,CTRI.PT ,CrRI. 1, LEASTV ,NTFREE ,FREE, DREGSP,

I MSA ,PAGI.OC ,CUTRENT
0009 COMMON /1 VBUFR/ PAGSZE ,N'WCHAN ,OI.CHAN ,CUPANP, PAGUDR,BUTFSZE ,D IRSE,

I INCORE,HDRSZE,MSADIR,SU!FSZE,BI.KSZE,DIRBIK,PA11D4
0010 COMMON /1 VHDVI/ THSMSA ,REGAS ,PAGENO ,CONTNO, INSPEL.

IUSECT ,HDRFI.G, READVI , O.DNPH ,DNODP , NROW , DROWY
0011 COMMON /I.VPRAN/ BUFI.OC,LENG;TH,IERR,ERRNUMBINARY,BCPMODE,PAGES,

1 LUN
0012 COMMON /1 VRITN/ RIUNTYP ,CORE
0013 COMMON /1.VVTRI/ NODSPCfI)

I /l.VVTR2/ LSTSPC(1)
2 /I.VVTR3/ LNKSPC'I)
3 /IVVTR4/ FI.GSPC(1)

0014 DATA A,B,C,D/15.0,20.@,15.Q,50.0/
C
C THIS ROUTTINE WILL DETERMINE WIJICiO CONTINUANT IS LEAST NEEDED IN
C CORE. THE ALGORITHM USED IS A MODIFICATION OF THE INTERACTIVE DATA
C MANAGER OPTIMIZATION ALGORITHM WRITTEN BY MEL HAAS, COPE 1833
C THE VALUES RANGE FROM 0 (LEAST NEEDED CONTINU~ANT) TO 100 (MOST
C USEFLTL CONT I NUTANT) .
D PAUSE 'IN LVALUE'

0015 JBIAS =DIRSZE
0016 MBIAS z JBIAS
0017 IF(INCORE .EQ. 1) GO TO 20
0019 LEASTV =NTFREE

0020 VALUE 100000.0
0023 DO 10 I 1,INCORE
0022 IF' (FI.GSPCJBIAS + HDRFI.G) .AND. NOTUSD) .NE. 0) GO TO 9

D PAUSE 'IN LYALUE LOOP'
C
C CALCULATE ORDER VALUE

0024 INPOS = FIGSPC(JBIAS + READVI)
0025 TOP =READCT- INPOS
0026 BOTTOM =READCT
0027 ORDER 1 .0 - (TOP/BOTTOM)

C
C CALCULATE WRITE VALUE

0028 WRITE = 0.0
0029 IF((FI.GSPC'JBIAS + HDRFIG) -AND. MWRITE) .NE. 0) WRITE - CORE

C
C CALCUrLATE USAGE VALUE

0031 TTLUSF zUSECNT
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0032 USAGEI LNKSPCIJBIAS + USECT)
0033 USAGE *USAGE I/TTLUSE

CI C CALCUTLATE SPACE VALUE
0034 TOPI -PAGSZE - LN1XSPCfJBIAS + INSPEL)
0035 BOTON I =PAGSZF
0036 CAPACY =TOP 1/BOTOMI
0037 GO TO (1,2,3), R1TNTYP

C
C CREATION TYPE RUN

0039 1 SPACE =-4.PCAPACY~tCAPACY-1.0)
0039 GO TO 5

C
C PROPUCT ION TYPE RUN

0040 2 SPACE =1.0
0041 IF( CAPACY I[.T. .125) 'SPACE = 8.0*CAPACY
0043 IF( CAPACY .GE. .7.%) SPACE = 0.0
0045 IF((CAPACY .GT. .3?5).ANP.4CAPACY .11. .75))

I SPACE =2.0-(8.0/3.0)*CAPACY
0047 CPOTAT THE I CR AU F HSc IUN

C QUERY TYPE RlTN

CI
0049 S VALUEl = AOORPERBlITSAGEC.SPACF.PIJRITE

D TYPE III ,ORPER,USAGFSPACE,VRITE,VALIIEI .VA4LUE
Dill FORMATX,6FI.3,2X))

0050 IFtVALUEI .GE. VALUE) GO TO 9
0052 LEASTV FRE
0053 VALUE =VALUE I
0054 MBIAS JBJAS
0055 9 JBIAS =JBIAS+PAGPDR

0056 10 CONTINUE
C
C UPDATE 'I EAST VALUED' REGISTER LSTVPG UN! P55 NONE WAS FOITNF

0057 IF'LEASTV .EQ. FREE) GO-TO 20
0059 TYPE 15
0060 15 FORAT/,' *** ERROR IN LVALUE 09',/)

C
C PREVENT POSS IBI P RECURS ION

0061 IF(DUMPF1 .I-Q. TRUE) STOP
0063 IERR=O0
0064 ERRNUM 2
0065 HOPE =BCP
0066 PAGES =-1
007 DUP= e
006,Q CALL LVPUMP(DJMP)
0069 STOP

C
0070 20 LSTVPGl LSTSPC(MBIAS + PAGEOT
0071 LSTVPG'2) = LSTSPC'NBIAS - CONTNO)
0072 LSTVPG(3) NOPSPCIMBIAS +THSMSA)
0073 LSTVPG(4) = MBIAS

C SET LEASTV FOR INCORF 1
0074 LEASTV =FREE
0075 RETURN
6076 ENP
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C

6661 SU9ROUTIrNE LVRPLC
0662 IMPLICIT INTEOERfA-Z)
888 LOGICALI Cl ET.RORIG FULL,RPLACE
0684 COMMON /I.VAIIG/IFtlNC IARG IPOS,ITYP,I[VAL NVAL,NSXIP,ITES7R.

IINCLUD.ibo IION VA1Sf 16), ITYPI (1) ,SRCStvF.
2 LNKSttF, SNISUF, I NSTYP

em8 COMMON /1 VREGS/ CIVRPAG44) MR3PAG(4) ,ISTVPG(4) USARET,
IHREQPG, NXTNSA * ILCTPG'2) ,READC , USECNT ,DIRPAG,

2 DIRCNT,OtTTLOC,OITTDIRi256) ,RWBI'F' 1)
o86 COMMON /1 VCRNT/ REGAS , CTRJ VT CTRI 1 , LEASTV , NTFREE * FREE, DREW~,

I NSA , PAGL OC CITRENT
6667 COMMON /1 VBUFR/ PAGSZE, NVCBAN .01 CUAN ,CUPANP ,PACJODR, BI'FSZE ,DI RSZE,

I INCORE,HDRSZE,SADIR,SUFWE,Bl KSZE.DIRBIX,PA11D4
6666 COMMON /1 VPEL I NUNRET
6669 COMMON /IVINSI/ REORG,F1TU.,RtPLACE
oei8 COMMON /I.VVTRI/ NO1DSPC(1)

I /IVVTR2/ ISTSPC'I)
2 /I.VVTR3/ LNKSPC(I)
3 /1IVVTR4/ FI.GSPC'I1)

C
C THIS ROUTINE UPDATS THlE DIRECTORY BY DELETING LSTVPG (THE LEAST
C VALUED BL OCK IN CORE) PROM IT, AND THEN I NSERT ING CtTRPAG (THE NEW
C CURRENT PAGE) INTO IT.
C
COO* SAVE SYSTEM VARIAB1ES
C
D PAUSE 'IN LVRPLC'

0611 CALL LVSTAC
C
COO DELETE OLD PAGE,CONTINITANT, LSTVPG, FROM DIRECTORY

0612 CTRI PT a-HDRSZE
0613 CTRI1 - 0
0614 PAGSZE - DIRSZE
8015 IF'1STVPGul) .EQ. 0) 00 To 5
0617 IARG a LSTVPG'2) + I
0618 IFUTNC x LSTVPG'1)
0019 SRCSIIF =JAIG
962 LNKStUF - IFUfNC
6621 CALL LVFINP
6822 ITYP - I
6823 IPOS - I
0924 INPXON a 6
0025 REORG a .FALSE.
6e2 NUNRET a 6
0027 TEMP - REGAS?
6628 REGASP -DREWS
6629 CALL LYDLET

C
COO PLACE NEW PAGE-CONT INIVANT INTO DIRECTORY
C

063 5 IARG a CIRPAG(2) + I
69.sI IPVNC - ClTRPAGf 1)
0632 SRCSTF a ARG
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es"3 LNKSUF *IFUNC
6M4 CALL MVIND
6835 JNSTYP a I
em3 NYAL a 1
0837 INPXON - e
96m IT'YPI(1) - I
0039 IVA1Sf 1) - CIURPAG 4)
o64 SNIF s CVTRPAG# 4)
6841 CALL LYNSUT

C
CO** RETORE SYSTMI VAR IABL.ES
C

6842 DREGSP a REGASP
0043 REGASP - TEN?
644 CALL LVPOP

6845 CTRIPT - CIIRPAG(4)
6846 CMR I - CTRI.PT + UDRE

C PAGE-RI OCK HAS BEEN F ILLE AND IS NO LONGER AVA ILABL E
6847 LEASTY - NTFREE
6848 RETURN

6649 END
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C
C
C

0001 SUTBROUTINE LVSTAC
0002 IMPLICIT INTBEGER'A-Z)
0603 DIMENSION STORE (I),STOR'6)
0004 COMMON /IVARGS/ 1FlTNC,IAl,IPS,ITYPIVALNVAL.NSKIP.ITESTR,

I INCIUD.INDXON,IVAI.SE10),ITYPI(I0),SRCSUTF,
2 LNKSUTF,SNKSIF, I NSTYP

0005 COMMON /IVRE43S/ L'RPAGE4).REQPAG'4),LSTVPGE4),NSARET,
I REQPG , NXTMSA *HACTPG' 2) ,READCT.USECNT ,DIRPAG,

2 DIRCNT,OIITLOC,OUTTDIR(2S-6) ,RWITFf 1)
0006 COMMON /1 VBtUFR/ PAGSZE, NWCIAN 01 C8AN ,CNPANP ,PAUIDR,WSZE, D IS.

I INCORE,HDRSZ.NSAbi,sITFSZE,BIKSzE,DRUI1K,PA19D4
0007 COMMON /1 VPRAM/ BIIFIOC,LENGTH, IER.ERRNIUMBINARY,BCP,MfOPEPAGES,

I LUN
0006 COMMON /1 VADDR/ I ADD, THIS, LSTHED , LOC. LAST, LASTLC
0009 COMMON /1 VSTAK/ CUTR!EV ,NUTNVAR ,STACK4140)
0010 EQUIVALENCE (IFIINC,STORE(I))
0011 EQUIVALENCE (IADD.STOR'I))
0012 DATA XUMVAR,MAXLEV,CRIEV/34,3,e,

C
C THIS ROIUTINF SAVES UP TO 3 SETS OF /IVARGS/ VARIABIlES AND REQUST REGISTERS
D PAUSE 'IN LYSTAC'

0013 CIURJEV =CUIRI.EV + 1
0014 IF'CIURI.EV .GT. MAXLEV) GO TO 99
0016 ISTLOC =(ClTR1EV-i)(NTNVAR + 11) + 1
0017 DO 10 1 =I,N1TMVAR
0018 STACKfI+ISTLOC) -STORE(I)
0019 10 CONTINUrE
0020 DO 20 1I 1,4
0021 STACK(NIrIVAR+ISTLOC+I) = REQPAG'i)
0022 20 CONTINUE
0023 DO 30 1 =1,6
0024 STACK(NIUNVAR.ISTLOCI.4) aSTOR4!)
0025 30 CONT INUrE
0026 STACK (NUMXVAR. ISTLOC. I!) - PAGSZI
0027 RETURN

C
C FAILURE - ATTEMPT TO STACK TOO MANY S~rS OF VARIABIlES

002S 99 ERRNIUN = 21
0029Q DUMP=1
0030 CALL LVERR(DUUP)
0031 RETURN
0032 ENP
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C
C

868 SIUBROVT I N! LVPOP
886 IMPLICIT INTEGER'A-Z)
e88 DIMENSION STORF(I),STORf6)
8684 COMMON /IVARGS/ 1F1!C,IAR,IPOS,ITP,IVALNVALNSK1?,1TWR.

I IMCI U, INXON, IVALS 1 1). ITYP 1( 1),SCSF
2 LNKStF , SNKSIVF, I NSTYP

8885COMMON /IVRFGS/ C(IRPAG(4),REQAG14),t.STVO'4),NSARFT,
I ~HREQPG, NXTMSA, HACTPG' b 2, READCT. USECNT ,D IRPA

2 D IRCMT, OIyTLOC, OITD I '2-%), RWBFi'FI 1)
866 COS"O /1 VBIIFR PAGZE , NWCIAN, 01CIAN, CMAND, PAODR , BUFSEDlR R~,

I INCOREHDRSZF,NSADIR.S1TPSZF,BIKSZF,DIRBIK,PAGHD4
8887 COMMON /1 VPRAM/ BUTFIOC ,LF14OTH. IEU, ERRN1'N ,B INARY , CP, MODE, PAA3ES.

I LUN
8686 COMMON /1 VADDR/ IADD ,TIlS, STHED , OC ,LAST ,LASTLC
8889 COMMON /I VSTAX/ CUYRI EV , NITNVAR. STACK' 4
88l@ EQUIVALENCE (IF'NC.STORF4IH)
861) EQUIVALENCE tIADD,STOREU

C
C THIS ROIFTINE' RETURNS UP TO 3 SETS OF /IVARGS/ VARIABIES
D PAUSE 'IN LYPOP'

8812 CTRI EY - CIURIEV - 1
0013 1I'CI'UI EV .I T. 0) 00 TO 99
8815 ISTLOC - (CUTR1EV)*tNITMVAR.I1*l
0016 DO 10 I - 1,NI'MVAR
0017 STORE(D ) STACK'I+ISTLOC)
8818 18e CONTI NUE
00)9 DO 20 1 - 1,4
8820 RFQPAGrI)- STACKfI*ISTLOC.Nl'MVAR)
8821 20 CONTIITVE
8822 DO3 301:16
8623 STOR'I. SiCKEI.ISTLOC-NITMVAR-4)
8824 38 CONT INUE
8825 PAGSZE - STACK4NIINVAR+ISTLOC+11'
8826 RETURN

C
C FAILURE - ATTEMPT TO RFrrR4 TOO MANY SETS OF VAR IABIES

0027 99 ERRNltM 22
802P DUMP -I
802-Q CALL LVERRIDUMP)
8838 RETURN
8831 ENP
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C

0001 SUBROUTI1NE LVRFOR'RFQCON)
0002 IMPLICIT INTE(FR4A-Z)
0003 LOGICAL*) SNGIBX,SFI'UP,NXTRAN,INISTR,IN2STR,FPISTR,FP2STRDLISTR,

I DL2S''rRDUNP Fl , URFNT,*F INllFI DLETF] ,NSRTFl 'P 1TNP,
2 DL2TMP. I N7TMP, FP2TMP, I NS IDE. FULL, RFORG. STCON, RPLAC,
3 F IN ISI)

0004 C'OMMION /IVARCGS/ IFINC,IARG.IPOS,ITYP,IVA.I.,NVAL,NSKIP,ITESTR,
IIN('l UD, INPXON. IVALS' 10),*ITYPI (10),SRCSI:F.
2 LNKSI'F ,SNICStF. INSTrYP

0005 COMMON /1 VRFGS/ CITRPAG;(d .RFQPAG(4) ,LSTVPG44) ,MSA4RFT,
I HRFQPG. Nx'r)IsAHACITG'21 RFADCT , USFCNT ,DIRPAG,

-' DIRCNT,OUTLOC,OlTDR2.) ,RWBUTFf 1)
0006 COMMON /I VMASK/ M8RITE, NOTU!S', NFWCON, F! GMSK,.MAS1KSF. MASKPF
0007 COMMON /I VFtAGl F! OMSK.ElI MSK Fl 2MSK. Fl 3MSKF! 4MSC. Fl5MSX. Fl067.

I F AGP, FI AG9,Fl At-,1, FlA(;I, Fl AG) 2, FAG)3. FlAG 14,
Fl AGIS

0008 COMMON /1 VCRNT/ RFGASP,CTRI PT ,CTRI I.LEASTV. NTFREE,FREE,DRFGSP.
I %ISA . PAGI OC . CI'RFST

0011 CMMON I )SWIT/ SFTI'P,SN(;IBN.NVThAN.INIS'TR.IN2STN.FPISTR.FISTR.
DI, ISTR. DL2STR. I N2THP. FI'2TM1P, ,DL2TMP, DUMPFI.
F I NIFI ,PLETFI , NRTFI

411 CU14ON /l VPRAM/' BI'FI(XC.LEN(;THIFRR.ERRNUMN,BI.NARY.BCP,MtOIE,PAGE..
LI:Y

(9013 COMMON /I V. AI'DR / I ADD, THI S. LN'THE1J. LO(', LAST, LASTrLC
() 14 CO0MM4ON 'I 'dFNI'/ ('OI*NT, ABSPOS. LSTCON
(0015 COMMON /I V I NS I/ RFORG. Fill-.IRPLACF

W i6 COMMON /I VVI R 1 NODSNPI> I'
I /I VVTR2' LSTSP(',
2 /I VVTR3/ L.NKSP('f I
3 /LVViTR4.' Fl GSKC I'

C

C RFOR(;MOE THE LIST FROM ITS PRESENT LOCATION (CONTINVANT REQPAG'2)H
C TO ('ONT INI ANT RFQC'O'i.

(17 ERRNI'M -- 6?
kit Iv I"P = 4

1119 1 F, RFO.'ON EQ. CVRP %G '2) ) C'ALL LVFRR'i DUMP)

W AS THE ORII6INAL LIST PL.ACED ON' ('RPAG?') AS A RFSIULT OF A SPECIFIC
IRFEQIES',T ? IF- SO. ERROR.

414,21 1Fi F1I;SP(CTRI 'THI1S)' ASP. FI AG12) .FQ. 0) GO TO 20

I TYPE OUIT FRROR. BUT PROCFED ANYWAY
M23? TYPE It,. SR(CSII- .LNKSNIE. IVAI.S' I ,RFQPAGolI',RFOCO.CU'IRPAG2'
M1'4 10 FORIMAT/.' 1* ERROR ***. THE FOlLOWING; TRIPLE ' .3406.2Y),

I (IF PAGE .I13.WlW 111FB PLACED ON ('ONT I NANT 13..
2 ORIG;IS% I. LIST WAS FOIND 04 CONT INIANT .13'

W0*25 20 I 01I1(0 ('IRPAG42P
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A-

0026 01 LICPT = CTRI PT
0027 OIDCPI =CTRII

C
C SPECIJAL HAN4PL ING IF BUFFER 1101 DS ON! Y ONE CONT I NVANT

002*k IF' INCORE .EQ. 1) GO TO 30

C
0030 FIGSPCiCTRIPT+[!DRFIG) =FIGSPC'CTRIPT-tFDRFIGI ORK. NOTI-SP

C
C LOCATE NEW CONTINUTANT

0031 REQPAG'2) =RFQCON
0032 CALL LVFXC4
0033 30 NFWCPT =CTKIPT
0034 NFWCPI zCTRI I

C SAVE THE VALUE TO BE I NSERTED
0035 CALL LVSTA(

0036 IFILSTHF:D .GT. 0) G0 TO 50
C SVI

003*t KVAL=I
0039 IVALSW LSTSPC40OIDCPI.THIS)
0040 ITYPI(ID FIGSPCfOIDFPL.THISI ANP. FIG67
0041 IF'INCORF .(;T. 1) GO TO 45
0043 REOPAG'2i RFQCON
0044 CALL. LVFXU!'
0045 45 CAL!. LVFINII
0046 CALL LVN *RT

0047 NOPSPC'k. IRI PT. RFGAS RFGASP
00SFl OS P' 'CTR! PT-IIDRFI '; =FI (,SPLCTRI PT.IPDRFIG OR.0. Nh I TE
0049 "VIGO TO 70

0050 DIVL UCAIST
(OW-1 I VAL 0

(9531 IFoI NCORF - Q. I I G TO 63
05ss 60 I.VAI. z KVAI,. *I

,XI9, 1 V A LS 1 N(0ISPC 01 INP I -01 DLOC)

o~sw ALL! 1.VI- INI'
VA)19 ( All I.VNSRT '!L) .1DO

O~w. i IF, Fl i;sPr 0 DCP 1 01 I-lI' AND. Fl OMSK' FQ 0' GO TO Ae
(X f)3 (4) TO 71'

I FOR i4l1 IN( O'I I I - NAP 011) VP1 NF% 'ONT INI'A%TS IN ANP OVT WH411F
I F-1 INl-RT 1%'. 11' TO TFN 'I AIIEN AT A T IM:

006-4 63 Fsl" 1 I1
: I I II I

I III 1( I.''-TSP i 4I P I -oJIX4'
II II jf p of) Ix V 1 -01 [b~tw , A-0 % I -1I %ko NI- ti I I N I S.D TN!'!

4 7 II hv 10,fit) O1F,



0076 IF'.NOT. FINISH) (30 TO 66
007S 67 RFQPAG(2) =RFQCON
0079 CALL LVEXCH
00w CALL LVFINP
008! NVAL [ VAL
0082 KVAL z 0
0083 CALL LVNSRT
0084 NOPSPCi'CTRIPT.REGAS) - REGASP
0085 FIGSPC(CTRIPTF#DRFIG)FG'SC4CTRIPTI1DRF.G) .OR. NWMITE
086 1Ff .NOT. FINISI?) (30 TO 65

0088 KVAL - IIVAL
0ON'9 REQPAG' 2) aOIDCON
0090 CALL LVEXCH

C
C DELETE OID LIST

0091 7e INI1XON =0
-t 0092 CTRI PT = 01 DCPT

0093 CTR I-O1DICP 1
0094 IF' INCOR? .GT. 1) 00 TO 75

0096RFQPAG'2) OIDCON
0097 CALL LVFXC4
0098 75 CALL LVFINI'
0099 CALL LVPLET

C
C UPDATE HEADER
C OlD CONTINUANT HAS BEEN NOIFIED

0100 F-IGSPC'rTRIPT+HDRFIG)=FGSPC(CTRIPTIIDRFIG) ANP. -NOT. NOTUSD
I OR. WRflITE

C
C RESM CONT INU ANT USAGE RATIO

0101 LNSPCiOIDCFT+INSPEL) - LNXSPC'OIDCPT*INSDELU - VAL
C
C INSERT NEWI VALUE

0102 CALL LYPOP
0103 REQPA(3'2) RFOCO'N
0104 IF' INCORF FQ. 1) CALL LVFXC9
0106 CTRtPT -NFVCPT
0107 CTRI I = NENCPI
0108 CALL LVFINP
0109 CALL LVNSRT

C
C UPDATE HEADER
C RESE CONTINUTANT USAGE RATIO

9110 LNKSPC'NFW'PT-INSDEL) - LNISW.'NFW.CPT.INSEL * KVAL
0111 RETURN
0112 END
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IC
C
C

0001 SITBROUT INE LVI NCI
0002 IMPLICIT INTEGFRIA-Z)
0003 LOGICALi*I SNGIISK,SETUP,NXTRA.N,INISTR,IN2STRPISTR.FD)2STR,DL.ISTR.

IDL,2STR,DU)IPF1 CITRFNT,FINPFI ,DLETFI ,NSRTF1I,
2 DL2TMF',IN2TMP ,FP2TMP .RPORG.FU'LL,RPLACE

0004 COMMON /1VARflS/ IFlNC,IARGIPOS,ITYP,IVAL,NVAL,NSKIP,[TESTR,
I INCID11, INPXON. IVAL.S'10), ITY 1 (10) SRCSI'F.
2 LNKSUF .SNXSUF, I NSTYP

0005 COMMON .'I VRFGS/ CUIRPAG'4) .RFQPAG44,LSTVPC,'4) ,MSARFT.
I HREQPG, NXTMSA .HACTPG(2),READCT ,USFCNT .DIRPAG,
2 DIRCNT,0OVTLOC,OI'TDIR'2$-6),RWBUTFdI)

0006 COMMON /1 VMASK/ M1.WRITE ,NOTUSID,NEWCON . Fl GSK . ASKSF.I4ASKPF
0007 COMMON /IVFIAG/ FIOMSK.FI IMS,FI2M$S.FI3M.SK.FI4MSK.FI5MS,.K.F1G67.

I1 FIAGS,FIAG0Q,FIAGlO,FIAGII.FIAGI2,FIAf3I3.FIAG14,
2 R AG IS5

0008 COMMON /1 VCRNT/ REGAS?,CTRI PT ,CTRI 1 LEASTV NTFRE,FREE ,DREG)SP,
I NSA. PAGI OC,C1'RFNT

0009 COMMON /1 VBUFR/ PAGSZENWCI'AN .01 CIAN.CMPANP.PAG3IDR, BlFSZE,1)IN';zI .
I INCOiF.HDRSZF,MSAD)IR.SUfFSZE,BIKSZF,DIRBI,PAG1D4

0010 COMMON /1 VIDVI / THSNSA .,RFGA8S.PA;ENO.CONTNO. INSIbEL.
IUSECT,HDRFI G.RFADVIO0!DNDPH,DNOPEH,NROWP .DROI41

001! COMMON /IVSlWIT/ SEFTlP,SNGIBX.NX.TRANINISTRJIN2)STR,F1DISTR.FD)2STR,
I ~DLISTR,DL2STR. IN2TMP,FP2TMP,DL21MY.DUMPFI,

2 FINIOFI ,DLETFI ,NSRTFI
0012 COMMON /1 VPHAM/ BUTFfOC,LENG(TH, (ERR, ERRNUM,B!NARY.BCD.,MODE,PAGES.

I LUN
0013 COMMON /1 VADIJR/ IADD,THIS.LSTHEDIJ,OC.LAST .LASTLC
0014 COMMON /IVINSI/ REORG.FI1LLRPLACE
0015 COMMON /IVVTRI/ NOPSPC'I)

I /I VVTR2/ LSTSPC'(l1
2 /1 VVTR3/' LNKSPC'U)
3 /IVVTR4/ FIGSPC('1

C
C THIS ROUTINE SFARCOHES THE LIST TO FIND THE VALUE IN INCIUD. IF IT
C IS FOUND. ITS POSITION WRT THE TOP OF THE LIST IS RETURNED
C
C DOES THE LIST EXIST ?
D PAUSE 'IN LVINCI'

0016 IPOS = 1
0017 RFQPAG12) =-2
0018 .1 = 0
0019 CALL LVFPEX(J.3,J,J,J)
0020 IF' ITESTR .IT. 0) GJO TO 31
0022 JFIIVAL EO. INCIrD) GO TO 25
0024 IF(LSTHED .IT. 0) GO TO 3!

C MVI F'OINP
0026 JVAL =IVAL
0027 KSKIP =NSKIP

002S NSKIP 0
0029Q INDEX 0
0030 INPXAD 0
0031 KFUNC 0
0032 KARG 0
0033 SAVCON 0
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0034 KPOS = 0
0035 10 KPOS = KPOS+I
0036 IPOS = KPOS
0037 CALL LVFPEX( INPEX, INPXAD,KFUTNC,KARG,SAVCON)
0038 IFfITESTR .IT. 0) GO TO 30
0040 IF(IVAL .NE. INCIUD) GO TO 10

C
C EXIT FROM LOOP, INCLUD = 1, SUCCESS
C INCIUD = -1, FAILURE
C EXCEPT FOR IPOS, OUTPUT MUST APPEAR AS IF IT IAS FROM LVFINP

0042 30 IVAL JVAL
0043 NSKIP KSKIP
0044 LOC = LSTHED
0045 25 INCIUD = ITESTR
0046 ITESTR = I
0047 RETURN

C
C SVI FAILURE RETURN

0048 31 INCI.UD = -1
0049 RETURN
0050 ENP
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C
C

8o01 SUBROUT I NE LVOVER
0002 IMPLICIT INTEGERtA-Z)
8003 LOGICAL01 SNG1BX,SETUP.NXrTRAN,INISTR,IN2STR,PPISTR,F12STR.DLISTR,

I DL2STR,DUMPFI ,CI11IET,PINFFI..DLETFI .NSRTFI ,FPITNP,
2 DL2TMP, IN2TNP,FP2TNP, INSIDE,FUtLL,REORG,,LST'ION.RPLACE,
3 FIN StI

0004 COMMON /IVARGS/ IFUTNC,IARG,IPOS,ITYP,IVALNVALNSKIP,ITETR,
1 INCIUD.INPXON,IvALS'I01,ITYPI(I),SRCS'F,

2 LNKSUlF,SN KSUF, [NSTYP
OW0' COMMON /1 VREGS/ CUTRYAG44) ,REQPAG'4) ,LSTVPC'4) ,NSARET,

I [EIRFQPG,NIXTNSA,HACTPG'2 ,READCT,USECNT,DIRPAG,
2 D IRCNT, ,OlTLOC, OUTDIR (2,16) , RWAUlF 1)

0006 COMMON /1 VMASX/ MWR ITE, NOT USP, NWCON , Fl GMSK, MASKSF,NMASXPF
0007 COMMON /IVFIAG/ FI0MSK,FI IMSK,F12JSK.FI3MSK,FI.4NSK.FISNSK,FI(367,

I FIAG8R,FI.AG9,FIAGIO,FIAGIIFIAG)2,FIAGI3,FIAG4,
2 FIAGIS

0068 COMMON /1 VCRNT/ REGASP ,CTRI PT, CTRI I ,LEASTY, NTFREE ,FREE, DRE(SP,
I XMSA, PAGI.OC, C1RENT

0009 COMMON /1 VBI'PR/ PAGSZE,NWCHAN,O1 CHAN ,CNPANP,PAGHDR, BUFSZE,DIRSZE,
I INCORE,FIDRSZE,MSADIR,SUTFSZE,BIKSZEDIRBIK,PAGID4

0010 COMMON /I.VHDVI / TFSMSA.,REGAS,PAGENO,CONTNO, INSPEL,S
I USECT ,HFDRFI.6, READVI ,O1 DNPH ,DNOPEH, NROWH ,DROWD

0011 COMMON /IVSiiIT/ SETUP,SNGIBK,NXTRAN.INISTR,IN2STR,FPISTR,FP2STR,

I DLI STR, DL2STR I N2TWP ,FP2TMP, DL2T[P , DUUPFI,
2 FINPFI ,DLETFI ,NSRTFI

0012 COMMON /IVPRAK/ B1?FIOC,LENGTH, IERR,ERRNITM.BINARY,BCP,NOPE,PAGES,
I LUN

0013 COMMON /IVADDR/ IADD,THIS,ISTHED,LOC,LASTr,LASTLC
0014 COMMON /I.VFND/ CO1TNT ,ABSPOS, LSTCON
0015 COMMON /IVINSI/ REORG,FITLL,RPLACE
0016 COMMON /IVVTRI/ NOPSPCfl)

1 /IVVTR2/ LSTSPC'I)
2 /IVVTR3/ LNKSPC'I)
3 /lVVTR4/ FIGSPC'1)

C
D PAUSE 'IN LVOVER'
C
C THIS ROUTINE HANDLES CONTINUANT OVERFLOW ON INPEXED INSERTION
C
C IF FUNCT ION DOES NOT EXIST, RETURN AND PLACE ON NEXT CONT INUANT

0017 IF(ITESTR .IT. 0) RETURN
C
C PICK UP LAST VALUE ON LIST,

0019 IFfLSTHED .GT. 0) GO TO 50
C SVI

0021 NVAL =2
0022 IVALS(2) = IVALS(I)
0023 ITYPI(2) ITYPI(I)
0024 TMPVAL = LSTSPCiCTRI.I.THIS)
002-f- TMPTYP = FIGSPCiCTRII+THIS) .ANP. FL067
0026 GO TO 100

C NVI
C SAVE THE VALUE TO BE INSERTED

0027 50 CALL LYSTAC
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002$ TUPVAL z NOPSPC'CTRI. II.ASTLC)
0029 TNPTYP = FIGSPC(CTRI. I IASTLf) .ANP. FIG67C

C DELETE LAST VALUE,
0030 100 INDXON - 1
0031 IPOS = -I
0032 CALL LVPLET

C
C RESET CONTINU ANT USAGE RATIO

0033 LNKSPC'CTRIPT+INSPEL) - LNKSPC'CTRI.PT+INSPEL) -I
0034 IF'LSTHED I.T. 0) 00 TO 150

C
C INSERT ORIGINAL VALUE,

0036 CALL LVPOP
0037 CALL LVNSRT

C
C INSERT LAST VALUE ON NEXT CONTINUIANT

003$ 150 IVALSMl) = TWPVAL
0039 ITYPI(t) = TUPTYP
0040 INPXON 0
0041 RETURN
0042 ENP
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001C SBOTN VUPDUMP) %;~~T~G SE

0003 LOGICAL~~~PAG OCCIRENTNINTANTRl2TtPSF ,

I DLISTR.DL2STR, IN2TMIP,FP2TMP,DL2TMP,DUMPFI,
2 FINPFI ,DLETFI ,NSRTFI.

000 COMMON /IVRAMS/ CRA()ROA()IVG4,SR
I LUNGNTSAHCP(),EDTUE W IPG

0011 COMMON /IVVS/ ISEQSZ,NOTSP,LASTO,FSSPC'9 XA
0012 COMMON /I.VVRT/ NOPSPCRITCR.,ESVNTREFER

I /lVVTR4/.FI.GSICEI)
0003 COMMOENLN /B II/ AN)ENCA,1CUNCPNAORtFZISE

C HSUINHATO MNOERZSAOPOPRTN: ISEDIB.,PG
CA) CMMP /-HDI OTUTSSSTEGM VAIBIES ANTNINEL SRCUE FG

CBINR DUMP .LSRINTPF2)PDLTPDMF.
C COI FAL(IFIDE)INCRE OINUNST NWDS IE

C010 CALLO TO VCIOS SAVOCE TH SYSTE PRAMTEIRS CNP,

C01 COMN. DUMPPAGE NOSC)

C
C ISHI SRAUINASY TO BCPE DUMPERTIN

D PAUE SE AI LEBUMPINAI
C014 INARYP DUMBIAY)GPT 0

C

C LOIA UNI UMB L E W AIOLLB DEFNEDIAL OASG
C WRT NEADERSPAE

001 10 THIRAT(, BINR MEMOR DUMP(IOCA),/

002 CALLE LIERR'UMP'

002 WRITE EADERS
0022 20 FORMAT(/,'//) EOR UP(N CA),/

0023 WRITE(LUN,21)

C WRITE IN-CORE DIRECTORY
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0024 WRITE(LUN,35)
0025 35 FORNAT(' IN-CORE DIRECTORY',//)
0026 WRITE(LUN.45)
0027 45 FORMAT (IX,' COUNTERS KEY (PAGE) CONT INUANT "IOC- ' LNKSPC

I FI.GSPC',//)
0028 NBIAS = -HDRSZE
0029 N UMBI.K 1
0030 CALL LVWRIT(NBIAS,jBIfl.K)

C
C TYPE OF DUMP ?

0031 IF(PAGES .GE. 0) 00 TO 50
C WRITE OUT ONIY THOSE CONTINUANTS THAT ARE IN CORE

0033 NBIAS z DIRSZE
0034 N1NBI.K = INCOME
0035 CALL LVWRIT(NBIAS,NUUBIK)
0036 DUMPFI = .FALSE.
0037 RETURN

C
C TEST TO WRITE OUT EITHER A SINGLE PAGE AND ALL OF ITS CONTINUANTS
C OR ALL PAGES

003P 50 NPAGE z PAGES
0039 HIPAGE = HACTPG'I)
0040 IF'HREQPG .GT. HIPAGE) HIPAGE = HREQPG
0042 IF'PAGES.NF.0) GO TO 60
0044 55 PAGES = PAGES+)
0045 60 REQPAG(I) = PAGES
0046 REQPAG'2) = -1
0047 65 REQPAGf2) = REQPAG'2).I

C ATTEMPT TO LOCATE OR BRING IN PAGE, CONT
0048 CALL LVEXCH

C IS REQ(P,C) IN CORE ?
0049 IFIPAGIOC .GT. 0) GO TO 68Q

C ANY MORE CONTINUANTS TO THIS PAGE
0051 IF(NSARET .IE. 0) GO TO 70

C WRITE OUT PAGE
0053 68 NBIAS CTRIPT
0054 NUMBIK =I
0055 CALL LVWRIT(NBIAS,NUNBIK)
0056 GO TO 65

C WRITE SINGLE PAGE ONlY ?
0057 70 IFfNPAGE .NE. 0) GO TO 80

C IS THIS THE HIGHEST ACTIVE PAGE ?
09 IF(PAGES .IT. HIPAGE) GO TO 55
0061 80 DUMPFI . FALSE.
0062 RETURN

C
C ***BINARY WRITE
C

0063 100 CTRIPT w DIRSZE
0064 CTRI I - CTRIPT + HDRSZE
06& DO 150 1 = I, INCORE

C COPY TO DISK IF CONTINUANT HAS BEEN MODIFIED IN CORE
O06 IF('(FIGSPC(CTRI.PT + HDRFI.G) .ANP. MWRITE) .EQ. 0) 00 TO 145
006 FI.GSPC(CTRIPT + HDRFI.G) = 0
0069 LENGTH = PAGHDR
0070 BUFI.OC = CTRIPT + 1
0071 NSA - NOPSPCfCTRIPT + THSNSA)
0072 CALL LVPAGW
0073 145 CTRIPT = CTRIPT + PAGHDR
0074 CTRII = CTRI PT + HDRS7.E
0075 150 CONT INIE
0076 CALL LVCI OS
0077 RETURN
007F ENP
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C
C
C

0001 SUBROUTINE LVWRIT(NBIAS,NlTMBIK)
0002 IMPLICIT INTEGER(A-Z)
0003 COMMON /1 VCRNT/ REGASP ,CTRI PT *CTRI I ,LEAST , NTFRE FREE ,DREGSP,

I ~MSA,PAGlOC,CIURENT
0004 COMMON /1 VBUFR/ PAGSZE,NWCHAN,OICIPAN,CUPANP,PAGHIDR,BUTFSZE,DIRSZE,

I INCOR,HDRSZE,MSADIR,SFSZ,BIXSZE,DIRBIX,PA(I!D4
0005 COMMON /IVFI.AG/ FIOMSK,FI.IMSK,F1I2MSK,FI.3MSK,F1.4MSK,FI5MSK,F1.067,

I FI.A~i,FI.AG9,FI.AGIO,FIAGII,FIAG12.FIAG13,FIAG14,
2 FIAGIS

0006 COMMON /1 VIJDVI./ THSMISA,REGAS,PAGENO,CONTNO, INSPEL,
I USECT,HDRFI.G.READVI.,OI DNPH,DNOPEH,NROWH,DROWB

0007 COMMON /1 VPRAM/ BUTFI OC.LENGTH, IERR,ERRNUTNBINARY,BCP,MOPE,PAGES,
1 LUN

0008 CON1MON /I1 4ASK/ MIWRITE ,NOTUSP, NFWCON, FLGWSK, MASKSF. MASKPF
0009 COMMON /l.VVTRl/ NOI)SPC(l)

'I /I.VVTR2/ LSTSPC(1)
2 /I.VVTR3/ LNKSPC' I)
3 /I.VVTR4/ FIGSPC(I)

C
C THIS ROITTINE PERFORMS A BCD WRITE OF NUMNBI.K PAGE-BlOCKS BEGINNING AT
C GIRS BUFFER LOCATION NBIAS
C
C FLAG CONTINUANT AS USED

0010 FIGSPC(CTRIPT+BDRFI.G) c FI.GSPC'CTRI.PT.IJDRFI.G) .ANP. .NOT. NOTUSP
D PAUSE 'IN LVWRIT'

0011 DO 100 M = I,NUMBLK
0012 ISTLOC =NBIAS+HDRSZE.I
0013 LAST =ISTLOC-PAGSZE-I
0014 IF(NBIAS .GT. 0) GO TO 10
0016 LAST =DIRSZE
0017 GO TO 30

C EXTRACT HEADER VALUES
0018 10 NSA -NOPwSPC'NBIAS + THSWSA)
0019 REGAS? = ?JOPSPCINBIAS + RIGAS)
0020 PAGE m LSTSPC(NBIAS + PAGENO)
0021 CONT = LSTSPC'NBIAS + CONTNO)
0022 INSPLT = LNKSPC(NBIAS + INSPEL)
0023 USEAGE = LNKSPC(NBIAS +USECT)
0024 FLAGS =FI.GSPC4NBIAS +HDRFIG)
L10J25 RPVAL aFI.GSPC'NBIAS + READVI.)
0026 WRITE(LUN.I)
0027 WRITE(LUN,2) PAGE,CONT

C WRITE HEADER
002$ WRITE(L'JN,3)
0029 WRITE(LUN,4) MSA,REGASP, INSILT,USEAGE,FI.AGS,RPVAL
0030 WRITE(LUN,5)
0031 30 COUNT = 0
0032 DO SO BUTFCNT -I STLOC, LAST
0033 COUTNT -COUTNT + 1
0034 MI = NODSPC(BUFCNT)
0035 M2 = LSTSPC(BIUFCNT)
0036 M3 = LNKSPC(BIUFCNT)
0037 M4 z Fl GSPC (BUTFCNT)
0039 IF(NBIAS .GT. 0) GO TO 45
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C TV-WXRE DIRECTORY
6046 CONTIN - -1
0841 1 P i(FI GSPC f UFCJ'T) .ANP. Ft I WK) EQ. 6) 00 To 40
6843 (.DNTIN a BIUFCNT - 91 -I
6844 IF'CONTIN .IT. 0) CONTIN - CONTIN + DIRSZE
664 G0 TO 47
6047 40 ml ae

6649 47 IIRITE(LUN,7) BUFCNT,COUTNTR1I,CONTIN,N2,N3,4,COUNT
6656 go TO So
6051 45 WRITE(LUN,6) BUFCNT.COIUNT,NI ,N2,N3,M4,X)UNT
6052 56 CON? flItE
6053 NBIAS - NDIAS+PANJDR
6054 166 CONY 1NIE
6055 1 FORMAT (///, 10X, ' PAGE', ,3, 'CONT INU*IT' /
0056 2 FORNAT(SX, 16,3Y, 16,//)
657 3 FORMAT (IX,' USA REGASP (INSERT IONS-DELETIONS) USAGE

I Fl hGS READ COUTNT')
058 4 FORMAT(IX,IS,2XI5,IOXIS,14X,15,3X,03 3Y.1,111/)
6059 S FORMAT (IX, 'WRISPC NOPSPC ESISPC LNXSPC FI.GSPC

I OCTAL COUTNTER'/)
6660 6 FORMAT(IX, 16,2X, 16,2X,06,2X,06,2X,06,2X,06,2X,06)
6661 7 FORMA(IX, 16,2X, 16,2,06,6X, 13,X,6,2,6,2O6,2)r,O6)
6662 RETURN
6663 END
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C
C
C

0001 Sl!BROTT INE LVCI ()5
0802 IMPLICIT INTEGER(A-Z)
0003 LOG ICAL*l I RFNT
0004 COMMON /1 VREGS/ CURPAG(4) ,REQPA.3(4) ,ISTVPG(4) ,MSARET.

I HREQPG,NXTMSA,HACTPG'2' ,READCT,USECNTDIRPAO,
2 DIRCNT,OUTLOC,OVtTDIR'256) ,RWBUF( I)

0005 COMMON /1 VMASK/ MWR ITE ,NOTITSP, NEWCON ,FI GMSK,*MASKSF, MASKPF
0006 COMMON /1 VRANP/ PRIME,SEED,NROW,DNOPE,DROW,OL.DNOP,LISTSZ,

I ~GRNTBI. (226)
0007 COMMON /1 VCRNT/ REGAS , CTRI PT, CTRI 1 , LASTV,*NTFREE,*FREE, DREGSP,

1 MSA,PAG1 OC,CIURENT
0008 COMMON /I.VBUTFR/ PAGSZE,NWCHAN,OI.CBAN ,CMPANP,PAGHfDR,BUTFSZEDIRSZF,,

1 INCOIE,HDRSZE,MSADIRS1TFSZE BIKSZE,DIRBI-K,PAGMMD
0009 COMMON /1 VHDVI/ THSMISA ,REGAS ,PAGENO. CONTNO, INSPEL,

I USECT ,HDRFI.G, READVI .!DNIDH, DNOPEH *NROW , DROWY
0010 COMMON /IVVSEQ/ ISEQSZ,ISOPOS,LASTSO,SEQSPC(I)
0011 COMMON /1 VPRAM/ BITFI.OC.LENGTH, IERR,ERRNITM,BINARY,BCP,MtOPE,PAGES,

1 LUN
0012 COMMON /1.VUTSER/ USFRf224)

D PAUSE 'IN LYCIOS'
C
C SAVE SYSTEM VARIABLES ON FIRST BLOCK OF DISK

0013 RWBIUFf 1)= REGASP
0014 RWBITF( 2)= NXTMSA
0015 RWBIFF( 3)z PAGSZF
0016 RWBUTF( 4)= PAGHDR
0017 RWBITF ( 5)z BUTFSZE
0018 RWBITF( 6)= DIRSZE
0019 RWBI'F( 7)= DREGS?
0020 RWBUTF( 8)= INCORE
0021 RWBIUF( 9)= HDRSZE
0022 RIJBITF( 10)= HREQPG
0023 RWBtTF (1) = HACTPG(I)
0024 RWBUTF(12)= HACTPGf2)
0025 RlJBUTF 13) = READCT
0026 RWBTF ( 14)= BIKSZE
0027 RWBlTF ( IS) = SVFSZE
002P RWBITF (16) = DIRBIX
0029 RWBUTFt17)= PRIME
0030 RWBIF(18:= SEED
0031 RWBIUF(19)= LISTSZ
0032 RWBIF(20)= ISEQSZ
0033 DO 10 1 = 1, 4
0034 RWBITF(20.II z CURPAG(I)
0035 RWBlTF(24.I) = ISTVPG(1)
0036 10 CONTINUE

C
C USER WILL HAVE ACCESS TO WORPS 29 THRiT 256 OF THE FIRST BLOCK TO STORE
C VARIABIES IF A PERMANENT FILE IS TO BE CREATED.

0037 DO 1s I = 2-9,2.6
0038 J = I1-2p
0039Q 15 RWBTF(I) rUSFR(J)
0040 LENGTH z25%
0041 NSA =0
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0042 ERRNUM 3
0043 IERR z IWRJTW(LEGTI,RWBIrF i. ,NSA,NWCJA)

0045 IF(IERR.ITO) CALL LVEIR'(DUMP)

C SAEGEN VARIABIES
C

0047 LENGTH =256
0048 NSA z
0049 ERRN1TX = 4
0050 IERRt - IWRITW(LENGTH,GRNTBI (I) ,NSA,NWCHAN)
0051 PVNP = 0
0052 IF(IERR.I.T.0) CALL LVERR'DUNP)

C
C SAVE INCORE DIRECTORY BEGINNING AT NSA 2
C

0054 NSA =2
0855 BUFI.OC 1
0056 LENGTH=DIRSZE
0057 ERRNITM = 5
0658 CALL LVPAGW

C
C SAVE CIURREN4T OITTCORE DIRECTORY

0059 CALL LVPRWR
C
C CUOSE CHANNEL

0060 CALL CIOSEC(NWCOAN)
0061 RETURN
0062 ENP
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C
C
C

0001 SUBROUTINE LVPAGR'CPAN)
0002 IMPLICIT INTEGERfA-Z)
0003 LOGICAL*I CITRENT
0004 COMMON /1 VREGS/ ClTRPAG(4) ,REQPAG(4) ,LSTVPG44) NSARET,

I HREQP(3,NXTMSA,NACTPG 2 ,READCT,USI uTDIPAG,
2 DIRCNT,OUTTLOC,OITTDIR(2%) ,RWITF I)

0005 COMMON /1 VCRNT/ REGASP, CTRI PT *CTR111, LEASTVNTFRtE *FREE, DRFGSP,
I MSA, PAGI OC , CiTkENT

0006 COMMON /1 VB1TFR/ PAG;SZE ,NUCIlAN ,OlCJAN , CHEANi, PAGIIDR ,BIIFSZE D IRSZF,
I INC0RE,[iDRSqF,'SADIR,S1TFSZE,Bli(.SL,DIRBIK,PAG8D4

0007 COMMON /1 VPRAN/ BITFI.OC,LENOTII, IERR,ERRNIIN.BINARY .BCPI,MOPEPAGES,
I LUN

0008 COMMON /1 VNASK/ NWRITENOTUSP,NEFWCON,FI.GSK ,NASKSF. MASKPF
0009 COMMON /1 VlDVI/ TSSARGPENCONINSPEL,

I IUSECTHDRFIG.READVIO01DNPH,DNOPEH,NROWFI,DROWH;
0010 COMMON /IVVTRI/ NOPSPCt'U

I /IVVTR2/ LSTSPC4l)
2 /IVVTR3/ LNKSPCtI)
3 /lVVTR4/ FI.GSPC~1)

C
C THIS ROUTINE READS DATA FROM DISK INTO RWBVF ANP PLACES IT INTO IJRKSPC
D PAUSE 'IN LYPAGRo'

0011 NEWLEN =40I ENGTH
0012 IERR =IREADW(NEWIEN,RWBTF1l,NSA,CwAN)
0013 ERRNTM =8
0014 PUMP =0
0015 IF' IERR.I.T.0) CALL LVERRtDUMP)
0017 ISTLOC =BUTFIOC - I
0018 DO 10 1 = I,LENGTH
0019 NOPSPC('ISTLOC + ) =RWBIF'I)
0020 LSTSPC'ISTLOC + 1) - RWB1TF(LENGTH + 1)
0021 LNKSPC41STLOC + 1) =RWBlF2IENGTH + 1)
0022 10 FIGSPC(ISTLOC + 1) =RWBUF'3*1ENGTH + 1)
0023 IF(ISTLOC .E. 0) RETURN

C IF NOT DIRECTORY, FlAG CONTINITANT AS NOT USED
002S FIGSPC'1STLOCHDRFIC,) =FIGSPC('ISTLOC.HfDRFIG .OR. NOTUSD
0026 RETURN
0027 ENP
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C

0001 S'DROUITINF LVPA(JW
0002 IMPLICIT INTEGFR4A-Z)
0003 LOG ;ICALI.* (1'RFN(T
0004 COMMON /lVHFGS/ CU'RPAG'4i ,RfQPAGE04 ,IL TVP(;.44 ,NSARFr.

I HRFQP'... 4YTASA , HA(-TP(;'2 1, RFADCT . I'SECKT. D I RPAG.
2 D I RCYT .01Tl.AX',01TD I R 256 , RWBIF I)

0005 ('OSNON /I VCRNT / RFXGASP. CTRI PT, CTRI I , I.EASTV.NTFRFE,IFRFEEDRFGSP,
I NSA, PAGI OC . CiTRENT

0006 COMMON /1 VBI'FR/ PAGS.'ZENWPIAN .01CIJAN , CMPANP, PAGIDR BI'FE,DI RSZF.
I INCORF,HDRSZ/F,NSADIR,SIIFSE,BIKSZEDIRBIK,PAG8I1)4

0007 COMMON /1 VPRAN/ BIUFI OC,LEN.7FH, IERR,ERRNI'N,BINARY,BCPMOPE,PAGES,
I LUN

0008 COMMON /1 VIDVI / THSMSA ,RFGAS,PAGFNO,CONTNO. INSPEL,
IUSF(-r ,HDRYI G.READVI ,01 DNIH,DNOPE , NROW19 DROIWH

0009 CONMON /1 VXASK/ IWWR ITE .NOTUSIP, NE?#20 'F! GNSK , MKSF. NASKPF
0010 COMMON /I VVTR I/ NO)SPC'fI.

I /IVVTR2/ LSTSPC41U
2 /IVVTR3/ LNKSP C'il
3 /1IVVTR-4' FI GSPC iI)

C
C THIS ROUTINE TRANSFERS THE CONTENTS OF WRKSPC TO RWBUF TO BE WRITTEN
C OUT TO DISK
D PAUSE 'IN LVPAGW'

0011 NEVIEN -4*IENGTH
0012 ISTLOC =Bl*FIOC - I

C
C IF NOT DIRECTORY, TURN FIAGS OFF

0013 IF' ISTLOC .IE. 0) 00 TO 5
0015 FIGSPC41STLOCH1DRFIGW FIGSPC(IS'TLOC.IDRFI) .ANI'. .NOT. FIGNSK
0016 5 DO 10 1 I,LFNGTH
0017 RWBUTFi' NOPSPC'ISTLOC *I
0018 RWBITFILENGTH +I) LSTSPC'ISTLOC + 1)
0019 RWBItF(2O:,IENGTH +1) = LNKSPC'IS'TLOC +1
0020 10 RWBI'F'30IENGTI + 1) FIGSPC(ISTLOC + 1)
0021 IERR = IWRITWiNEWIEN,RWBITF~i).NSA,NWCPAN)
0022 ERRNLTM =9
0023 DUMP =0
0024 IF' IENR.IT.0) CALL LVERR'DUMP)
0026 RETURN
0027 EM'
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0001 Nbi'worrlw Lv iPvRu (V4AN
0082 INPIicti iNrFi&.F1A i.
0003 ('016PON 'IRFS/ tIAG'4,.N41)PA( 4 4 1NSTVPh-1 o PLPk T,

IHEFIRG; NVTMISA IIA(C7IIf;#? RFIXET, I'SPU4T. IIIERPA(-

0004 ('IM11ON /1 VBI'F. FA(;S ZF. NIfl4Ai 0(P1 410 (WIPANI PIA'01.lk III/ 1 Rt

0005 01111110 /1 VPMAMI/ kill (K.l.E4E,711, ERN ERR'OlM.INA4.R) 110 I jII PA.

C THIS ROI(TIE RFADIS A SFI1k'ED ol*TCONI ljIRWYOVH 11i1k %Tfo III Tilk

D PAI SE ' IN LI.VRRI6

IIA=WAD - DIRI~K - ICIRiA;
0008l ERRI'M=6
0009 ERR I Rl- AIi LENUTH. 0111) 1 I ISA 11'0''

oplo P'IlP=0
0011 IFf JERR-I T 4 CIPLL. LVFkR, IIMPo
0013 RVIRN
0014 ENI'

C

0001 SI'BROr'TINF LVPRWR
00L42 IMPLICIT IVTEGFR'A-Z
(0003 C'OMMON /IVRFGS/ Ci;RPAG'41AFQPAu4L"rVP;-4) )LARI T,

I IiRFQPG. N"1TNSA .HACT IG' 12) RFAD(7T. t'SFCT , 1) 1 RP AG
2 D IRCNT, Ii'TL(M', OI'TD I M 42-% , RWVI- ,1

0004 COMM1PON / VBI'FR/PrSI (1A.0ClACNAI A;DRk'/ IIit
I ~I NCORF, HDRS7.F, CA DI R .Sl'F-ZFBI K , IRBI L, P AGMI

0005 COMMON II VIRAM/I BIT1' n.ENG7HILEA. ERRNi'1. INARY, ',WIMIIF 'AWlN.
I LIN

C THIS ROT I NF WR I TES THE OUTCORF D IRF(C)oRY Bl(N'F FRON OVT DI R T4 1 1)1 S
C
D J'ACSF 'IN IVPRiWR'

0006 LENGTH =2%6
0007 NSA - MSADIR * DIRIIIK * DIkI AG -I
0008 ERRNIyM 7
0009 IERR IWRITWILENG;TH,01'TD1HnI,NSAEWIANI
0010 PI'llP 0
0011 1 F (IERR. I T .0 CA&,LL LVFRR 1DI.VP
0013 RETURN
0014 ENP
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0035~ H FORMAT(' 1F1'N.IAR6,IPOS.ITYP.1V)%L,NVAL,NSKIP.1TES7TR.INC1U'D,

IJVAII,ITYPi (I)SRCSF.lNKSlF.SNKSlF. I STYP'I
0016 WRITE'ilYN. 2'

IFIC. IARG. IYOS. ITYP, P.AL,%'.ALSSKJP, ITETR. ICI LID, 1S1PXON.
I I~'''ITYF. SW -T

2SRCSI'F.INKSI'FSPIF. INS'Y
0037 WRJTE(LUN. 3'

1 IFI'NW. ARbaI.PO. ITYP, IVAL.'NVAL,N4SXIPITESTR, lNCI VDIN'XON.
I IVALS' I),.ITYP1HI',
2 ;RCSUF. LNKS1!F. SNKSIUF. INSTYP

003$z WRITE'lIN. 4'
0039 WRITEi'N. 12)
0040 12 FORMAT'? (iRPAGl4'?.30X,'RFQPAf '/ LSIVPG'4)'
0041 WIRTE'1N.6p CURPAG.RFQPAG;.L7 03
0042 WRITE'1.N. -4)
0043 UR ITE iLI4. 122?1
0044 122 FORMAT(' MSARFT ,HXEFQPG. NYTMSA .HACTPG' I) HAC-TPG' 2',RFADCTr.USECNT.

2DIRPAG.I)IRCST,0I'TLOC')
0045 WRITFILYN. 2'

I MSARFT .HREQPG. NYTNSA .HACTPG. RFADCT, I'SFCNT .DIRPAG.
2 D)IRCT,O'TLLO

0046 WRITEtLUN. 4'
0047 WRITE4'LVN. 13)
0048 13 FORMAT(' PR!MF.SFED.NRtO'..DNOPE,DR0R.O1DNO1'LISTS' Z'
0049 WIiRTE&LUS. ?) PRIME,-SEE),NROIW.DNOPE,DROW.OIDN0P,.1ST7SZ
0050 WRJTE(LIIN. 4)
05 WRITEILUN. 14)
0052 14 FORMAT(' RF(;ASP,CTRIPT,CTR1I ,LFASTV.NTFREFRFE.DRFGSP.MSA.

IPAGIOC')
0053 WRITEfLUrN. 2)

I RF(GASP ,CTRI PT, CTRI I ,LEASTrV,. TFREE, FREE,* DRFG-SP, NSA,
I PAGIOC

0054 WRTE'LtrN. 4)
0055 WRITEfLUN. 151
0056 Is FORMAT(' P WHN,0 HS 1PAD PGDBIIZDIR7F

IINCORE,IIDRSZF.MSADIR'/' SI'FS7FBI1).SZF,DIRBIK.PAGD4')'
0057 WRITE'LUN, 2)

I PA6GSZF.NWCHAN .0 CIAN ,CWPA'P,PAGPDR.BUIFS7E.DIRS7.F,
I INCORF,HDRSZF,MSADIR.SVIFSZF,BIKSZFDIRBIKPAG4D4

0058 WRITE'LUN. 4)
0059 WRITE'LUN. 16'
0060 16 FORMAT'? SFMTP,SYCIBK.N)YTRAN,INSR.IN2STR.FPISTR,FP2-STRDLISTR.

IDL2STR,FIN'FI V' DLETFI ,NSRTVI ')
0061 IRITEiLUN. 5' STTUrP,SNGIBK,NN(TRAN,INISTR,IN2STR,FPISTrR.FP2STR.

D[.ISTR,DL2STRFINPFI ,DLETFI ,NSRTFI
0062 WRITE(LUN. 41
0063 WRITE(LI'N. 17)
0064 17 F')RPAT'? FITLL.RFORG,CVTRFNT')
0065 WRITE(LUN. 5) Fl'LL,RFORG.CI'RFNT

0066 IRITE'LUN, 4)
0067 WRITE(L'N. 18)
0068 I8 FORMAT(' BI!FI (C, LENGTH. IFRR, EUtNLYN'
0%69 WRITE(LIN, 2' B~tFIOC,LENGTH,IERRERRIITM
00r7O IF'DUMP EQ. PART) GO TO 30
0072 b)RITE(LUN. 4)
0073 WRITE(LrN. j23
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0074 123 FORMAT(' O1rTLIR(256)')
OKJ75 WRITE(LUN.6) OUTDIR
0076 WRITE(L'S. 4)
0077 bRITE(LVN. 124)
0078 124 FORMA(' WB'F(2-6)')
0079 WRITE41LUN.6) RUB1UF
0080 WRITE(LUN. 4)
oosi WRITE(LUN. 131)
0082 131 FORMAT(' GRNTBIl256J'
0083 WRITE'LUIN.6) GRNTBI
0084 1WRITE(LUN. 4)
0085 WRITE(LUS. 19)
0086 19 FORMAT(' STACK')
0087 l#RITE0.tN. 2) STACK
0088 30 1WRITE(L'N. 4)
0089 IF(DUMPFI FVY TRVE.) RMTRN
0091 01-1l. CIOSFC(NW'CAN)
0092 STOP
0093 END

C
C
C

0001 SUTBROUlTINE LVRTRN
0002 IMPLICIT INTEFR(A-Z)
0003 LOG ICAL* I CRENT
0004 COMMON /IVARGS/ IFITNC,IARG.IPOS,ITYP,IVAL,NVAL,NSKIP,ITESTrR.

I INCIUD,INPXON.IVALS(I0),ITYPI(I0),SRCSITF.
2 LNKSTF, SNXSI1F. I NS1YP

0005 COMMON /1 VRFGS/ CUTRPAG(4) .RFQPAG'4) ,LSTVPG'4) ,NSARFT,
1 HRFQPG.NXTMSA .HACTPG'2) ,READC'T USECNT,DIRPAG.
2 DIRCNT,OITTLOC.OUTTDIR(25-6,RWBU;F'1)

0006 COMMON /IVFIAG/ FIOMSK,FI INSK,FI2MSK.Fl3MSK.FI4MSK.FISMSK.F1067,
I FIAG$P,FIAG9,FIAGIO,FIAGI 1,FI.*GI2,FIAGl3.FIAG14,

2 FIAGIS
0007 COM4MON /1 VCRNT/ RFGASP ,CTRI PT ,CTRII1,LEASTV .NTR,FREE. DRFGSP,

I MSA ,PAGIOC,CUTRFNT
0008 COMMON /1 VPDVI / THSNSA ,REGAS .PAG-ENO,CONTNO. INSPEL,

I ISECT ,HDRFI G, RFADVI,.01DNPH ,DNOPEH NROWI *DROWP

0009 COMMON /IVV'TRI/ NOPSPC(D
I /IVVTR2/ LSTSPCI)
2 /IVVTR3/ LNKSPCDl
3 /IVVTR4/ FIGSPC'1)

C
C THE PURPOSE OF THIS ROUTINE IS TO "UNDEFINF' A NODE.
D PAUSE 'IN LVRTRN'

0010 FIGSPC'CTRI I - IVAL) FIGSPC(CTRI I +IVAL) ANP.. NOT.Fl3MSK
0011 RETURN
0012 ENP
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C
C
C

O0l FUNCTION LVRTSI(WORPBITS)
0002 IMPLICIT INTEGER'A-Z)

C
C THIS FUNCTION PERFORMS A RIGHT LOGICAL SIFT
C

0003 IF(BITS .EQ. 0) GO TO 10
0005 IF(BITS .GE. 16) GO TO 20
0007 LVRTSP = WORD / 2 * (BITS)
0008 RETURN
0009 10 LVRTS = WORD
0010 RETURN
011 20 LVRTSI = 0
0012 RETURN
0013 END

C
C
C

000 FUNCTION LVIFSP(WORP,BITS)
0002 IMPLICIT INTEGER (A-Z)

C
C THIS FUNCTION PERFORMS A LEFT LOGICAL SII1FT
C

0003 IF(BITS .EQ. 0) GO TO 10
0005 IF(BITS .GE. 16) GO TO 20
0007 LVIFSH = WORD * 2 00 (BITS)
0008 RETURN
0009 10 LVIFSP = WORD

0010 RETURN
0011 20 LVIFSI4 = 0
0012 RFr1TRN
0013 END
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COMMON BLOCK /IVARGS/ LENGTH 00104

IFITNC 000000 INTEGFR*2 VARIABLE
IARG 000002 INTEGER62 VARIABLE
IPOS 000004 INTEGER%2 VARIABLE
ITYP 000006 INTEGER*2 VARIABLE
IVAL 000010 1NTEGER*2 VARIABLE
NVAL O0012 INTEGFR92 VARIABLE
NSKIP 000014 INTEGER02 VARIABLE
ITESTR 000016 INTEGER*2 VARIABLE
INCIUD 000020 INTEGER02 VARIABLE
INPXON 000022 INTEGER*2 VARIABLE
IVALS 000024 INTEGER*2 ARRAY (10)
ITYPI 000050 INTEGER92 ARRAY (10)
SR-S1.F 000074 INTEGER02 VARIABL.E
LNICSIF 000076 INTEGER*2 VARIABLE
SNIKXSF 000100 INTEGER92 VARIABIE
INSTYP 000102 INTEGER*2 VARIABLE

COMMON BLOCK /I VREGS/ LENGTH 001056

C1RPAG 000000 INTEGER*2 ARRAY (4)
REQPAG 000010 INTEGER-2 ARRAY (4)
LSTVPG 000020 INTEGER92 ARRAY (4)

NAME OFFSFT ATTR I BUTES

NSARET 000030 INTEGER*2 VARIABLE
HREQPG 000032 INTEGER-2 VARIABLE
N rMSA 000034 INTEGER02 VARIABLE
HACTPG 000036 INTEGER92 ARRAY (2)
READCT 000042 INTEGER42 VARIABLE
USECNT 000044 INTEGERS2 VARIABIE
DIRPAG 000046 INTEGER*2 VARIABLE
DIRCNT 000050 INTEGER02 VARIABLE
OiTTLOC 000052 INTEGER*2 VARIABIE
OUTTDIR 000054 INTEGER*2 ARRAY (256)
RWBITF 001054 INTEGER92 ARRAY (1)

COMMON BLOCX /I VMASK/ LENGTH 000014

MiRITE 00000 INTEGER*2 VARIABLE
NOTUSID 000002 INTEGER*2 VARIABLE
NEWCON 000004 INTEGER*2 VARIABLE
FIGMSK 000006 INTEGER02 VARIABLE
MASISF 000010 INTEGER*2 VARIABLE
MASKPF 000012 INTEGER92 VARIABLE

COMMON BI.OCX /IVF1AG/ LENGTH 000036

FIOMS- 000000 INTEGER*2 VARIABLE
FIIMSK 000002 INTEGER*2 VARIABLE
FI2MSK 000004 INTEGER*2 VARIABIE
FI3MSK 000006 INTEGFR*2 VARIABLE
FI.4MXSK 000010 INTEGER*2 VARIABLE
FI ISMI 000012 INTEGER*2 VARIABLE
F1067 000014 INTEGER'2 VARIABLE
FI.AGP 000016 INTEGER92 VARIABLE
FIAGQ 000020 INTEGER*2 VARIABLE
FIAGIO 000022 INTEGER92 VARIABLE
FLAGII 000024 INTEGER02 VARIABLE
FIAGI2 000026 INTEGER02 VARIABLE
FIAGI3 000030 INTEGER*2 VARIABLE
FIAGI4 000032 INTEGER*2 VARIABLE
FLAGIS 000034 INTEGER02 VARIABLE

COMMON BL OCK /IVRANP/ LENGTH 001016

PRIME OOOOO INTEGER92 VARIABLE
SEED 000002 INTEGER02 VARIABLE
NUOW 000004 INTEGER*2 VARIABLE
DNODE 000 INTEGER92 VARIABLE
DROPI 006010 INTEGER42 VARIABLE
OI.DNOP 000012 INTEGER*2 VARIABLE
LISTSZ 000014 INTEGER62 VARIABLE
GRNTBI 0 16 INTEGE O2 ARRAY (256)
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CONMON BLOCK / VCRNT/ LENGTH 000023

REGASP 00000 INTEGERo2 VARIABLE
CTRI.PT 000002 INTEGER°2 VARIABLE
CTRI 1 06064 INTEGER'2 VARIABLE
LEASTV 000006 INTEGER02 VARIABLE
NTFREE 066610 INTEGER92 VARIABIE

NAME OFFSET ATTR IBUTES

FREE 000012 INTEGFR*2 VARIABLE
DREGSP 000014 INTEGER02 VARIABLE
MSA 00016 INTEGER*2 VARIABLE
PAGIOC 06020 INTEGER02 VARIABIE
CURENT 000022 LOGICALI VARIABLE

COMMON BLOCK /.VBVFR/ LENGTH 000034

PAGSZE 000 INTEGER*2 VARIABLE
NSCOAN 000002 INTEGER*2 VARIABLE
OICJAN 000004 INTEGER0I2 VARIABLE
CYPAND 00006 INTEGER02 VARIABLE
PAGI4DR 06610 INTEGER*2 VARIABLE
BUFSZE 000012 INTEGFR92 VARIABLE
DIRS 000014 INTEGER42 VARIABLE
INCORE 666616 INTEGER02 VARIABLE
HDRSZE 00020 INTEGER*2 VARIABLE
NSADIR 000022 TNTEGER*2 VARIABIE
SIFSZE 666624 INTEGFR*2 VARIABLE
BIKSZE 000026 INTEGEIR2 VARIABLE
DIRBIK 0036 INTEGER*2 VARIABLE
PAGIPD4 066632 INTEGFR92 VARIABLE

COMMON BLOCK /IVIDVI./ LENGTH 066636

THSNSA 666666 INTEGFR*2 VARIABIE
REGAS 000002 INTEGER92 VARIABLE
PAGENO 000004 INTEGER*2 VARIABLE
CONTNO 000006 INTEGER92 VARIABLE
INSPEL 600010 INTEGER*2 VARIABLE
USECT 666012 INTEGER*2 VARIABLE
HDRFIG 000014 INTEGER*2 VARIABLE
READV 066616 INTEGER*2 VARIABIE
OIDNPH 000620 INTEGER*2 VARIABLE
DNODEH 000022 INTEGERO2 VARIABLE
NROW 60624 INTEGER*2 VARIABL.E
DROWB 000026 INTEGER02 VARIABI.E

COMMON BLOCK /I.VSWIT/ LENGTH 066620

SETUP 00000 LOGICAL! VARIABLE
SNG.BK 666861 LOGICAL9 1 VARIABLE
NXTRAN 000002 LOGICAL0! VARIABLE
INISTR 0 03 LOGICAL°1 VARIABLE
IN2STR 000004 LOGICAL'! VARIABLE
FDISTR oe65 LOGICAL0! VARIABLE
FP2STR 666606 LOGICAL'! VARIABLE
DLISTR 000007 LOGICAL0! VARIABLE
DL2STR 666610 LOGICAL0! VARIABLE
IN2TMP 666611 LOGICALo) VARIABI.E
FP2TMP 000012 LOGICAL0! VARIABLE
DL2TXP 000013 LOGICAL0! VARIABLE
DUMPFL 60 14 LOGICALoI VARIABLE
FINDFI 00015 LOGICAL'! VARIABI.E
DLETFI 666616 LOGICALI VARIABLE
NSRTFI 66e17 LOGICAL0) VARIABLE

COMMON BL OCK /1 VVSEO/ LENGTH 6010

ISEQSZ 000600 INTEGER02 VARIABLE
ISOPOS 000002 INTEGER*2 VARIABLE
LASTSO 666604 INTEGER°2 VARIABlE
SEQSPC 668066 INTEGFR2 ARRAY (1)
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COMMON BLOCK /I VPRAM/ LENGTH 000022

BIFIOC 000 INTEGER02 VARIABLE
LENGTH 000002 INTEGER'2 VARIABLE
IERR 000004 INTEGER02 VARIABLE
ERRNUM 000006 INTEGER02 VARIABIE
BINARY 000010 INTEGER*2 VARIABLE
BCP 000012 INTEGER*2 VARIABLE
MOPE 000014 INT&ERO2 VARIABLE
PAGES 000016 INTEGER*2 VARIABLE
LUN 000020 INTEGER*2 VARIABIE

COMMON BLOCK /I.VSTAK/ LENGTH 000006

CURIEV 000000 INTEGER02 VARIABLE
NUMVAR 000002 INTEGER02 VARIABL E
STACK 000004 INTEGER02 ARRAY (1)

COM1ON BL OCK /IVUTIL/ LENGTH 000126

FILSPC 000000 INTEGER*2 ARRAY (39)
DEFEXT 000116 RFAL04 ARRAY (2)

COMMON BLOCK /IVINSJ/ LENGTH 000003

REORG 00000 LOGICAL91 VARIABLE
FULL 000001 LOGICAL*1 VARIABIE
RPLACE 000002 LOGICAL'! VARIABIE

COMMON BLOCK /I.VRUN/ LENGTH 000006

RVNTYP 000000 INTEGER'2 VARIABLE
CORE 000002 REAL,4 VARIABLE

COMMON BLOCK /IVVTR1/ LENGTH 000002

NOPSPC 000000 INTEGER*2 ARRAY (1)

COMMON BLOCK /IVVTR2/ LENGTH 000002

LSTSPC 000000 INTEGER92 ARRAY (1)

COMMON BL OCK /IVVTR3/ LENGTH 000002

LNKSPC 000000 INTEGER*2 ARRAY (1)

COMMON BI OCK /! VVTR4/ LENGTH 000002

FIGSPC 000000 INTEGER'2 AIRAY (1)

COMMON BOCK /iVPEL I/ LENGTH 000003

NUINET 00000 INTEGER*2 VAR IABIE
BAKCON 000002 LOGICAL&I VARIABI.E

COMMON BLOCK /I VADDR/ LE.1JTi 000014

IADD 000000 INTEGER*2 VARIABIE
THIS 000002 INTEGER92 VARIABIE
LSTHED 000004 INTEGER42 VARIABLE
LOC 000006 INTEGER02 VARIABIE
LAST 000010 INTEGFR92 VARIABIE
LASTLC 000012 INTEGERf2 VARIABIE

COMMON B!OCX /I.VFNP/ LENGTH 00090s

COUNT 00000 INTEGER*2 VARIABLE
ABSPOS 000002 INTEGER02 VARIABLE
LSTCON 00004 LOGICAL01 VARIABLE
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